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INTRODUCTION

This operating permit is issued to Drake Cemerit,d., the Permittee, for operation
of a Portland cement manufacturing plant and qukncgted in the town of Drake
(approximately 40 miles north of Prescott) in Yaaagounty, Arizona. The
proposed Portland cement plant will produce up,89@ tons per day and 660,000
tons per year of clinker.

A.  Company Information

Facility Name: Drake Cement, L.L.C.
Facility Address: CR 71, Drake, Arizona 86334

B. Attainment Classification
The air quality control region in which the subjdatility will be located
either is unclassified or is classified as beingaitainment of the National
Ambient Air Quality Standards (NAAQS) for all cnta pollutants:
particulate matter less than 10 microns (PM-10jti@pdate matter less than
2.5 microns (PM-2.5), nitrogen dioxide (MO sulfur oxides (S¢, carbon
monoxide (CO), lead (Pb) and ozong)O
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PROCESS DESCRIPTION

A.

Limestone Quarry Operations

The manufacture of Portland cement begins with mgixthree basic raw
materials (limestone, iron ore, and aluminum) iog&r proportions to achieve
the ultimate product desired. Limestone providasiom, which is the major
component of Portland cement. The limestone walldbtained primarily
from an adjacent quarry and will be transportetheocement plant by a series
of three overland conveyor belts.

Blasting in the quarry will utilize a mixture of Amonium Nitrate and fuel oil
(ANFO) as the blasting agent and will produce appnately 88,000 tons of
limestone rubble per month. Limestone rubble balloaded to quarry trucks
using front-end loaders. The trucks will transpitw limestone rubble to a
primary crusher, with integral vibrating screenonder to achieve a material
screen size of three inches or less. From thegpyirorusher, the crushed and
screened limestone material is transported to th#aldd cement plant using a
series of three overland conveyors.

Cement Manufacturing Facility

The Portland cement plant comprises four distiperations:
* Raw material receiving, milling, blending and stgga
» Coal preparation and pulverized Coal storage,
» Pyroprocessing, clinker production and storage, and
* Finish milling, cement storage, and load-out tgpphig vehicles and
railroad.

1. Raw Material Receiving, Milling, Blending and Storage

Raw materials to be received for the productiorPoftland cement
include two grades of limestone (termed High and o reference to
calcium content), an iron source (e.g. from ironde¥ an aluminum
source (e.g., from high aluminum containing mingerauch as
Bauxite), coal, and gypsum. Most of the limestand part of the low
aluminum source material will be obtained from amy adjacent to
the plant site as described in Section II.LA. Thieepo raw materials
(iron ore, pure aluminum source, coal, gypsum taraative imported
limestone) will be delivered to the site by truakrailcar. Except for
gypsum, all raw materials that reach the site Meadverland conveyor
belts, truck, and rail will be temporarily storea piles that will be
completely enclosed in a building. Gypsum will &ered in open
piles.

As needed, the coal, iron ore, and aluminum sowiltdbe reclaimed
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by an underground conveyor. Materials from the temvered
limestone piles and from the outdoor gypsum storpige will be

reclaimed by enclosed reclaim conveyor belt. Ezfcthese materials
will be transferred via conveyor belt to dedicatadd material silos.

Raw materials fed from each silo will be propor@drby ratio control
in the proper amounts using weigh scales on theeyar belts and
variable speed conveyors. The proportioned ravwerizd$ are dried,
pulverized and size-classified in the raw mill aitc The raw mill
circuit includes an impact hammer crusher whichksan negative
pressure, a static separator, 4 cyclones, a fam éadl mill. The static
separator will insure the desired particle sizethat the mill requires.
Hot exhaust gas from the pyroprocessing system3eegon I1.B.3) is
fed to the impact hammer crusher to dry and con¥ey ground
materials. The resulting ground raw material, eshlfraw meal,” is
delivered to a blend silo. From the blend silee taw meal will be
conveyed to the six stage preheater tower.

The raw mill system vented conveyance gases ateddbrough the
Kiln Baghouse, then to the Main Stack, and ventedtmosphere.
During periods when the Raw Mill is out of servigg;luding periods
of routine maintenance, the exhaust gases fromppycessing will
bypass the mill and will vent directly to the KiBaghouse and Main
Stack.

2. Coal Preparation and Pulverized Coal Storage

From the coal storage silo, coal is transportedcaiaveyor belt to a
mill where it is pulverized. The coal mill will ashot gases from the
kiln for drying purposes. A cyclone will be usem remove the raw
meal dust loading from the kiln exhaust gas so tiatraw meal dust
will not contaminate the coal.

The kiln at Drake Cement will use the indirect rfgi system. The
pulverized coal exiting the mill and collected frothhe coal mill

baghouse will be conveyed first to a pulverizedl sil@ and then to
the precalciner and to the kiln burner. About 6&%5 percent of the
fuel will be routed to the precalciner, and the agmng 45 to 50
percent to the rotary kiln.

3. Pyroprocessing, Clinker Production and Storage

The formation of Portland cement clinker startshvitie blended raw
meal metered into the six stage preheater andtthéme precalciner.
(The customary terminology in the Portland cemadustry requires
that a calciner preceding a kiln is referred t@mdgprecalciner.”) The
preheater begins the process of dehydrating thematerials, and then
the precalciner eliminates up to 95 percent ofcdmdon dioxide from
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the calcium carbonate in the limestone. Hot ga&sdsng the rotary
kiln rise through the six stages of the preheaRarlverized coal fuel is
introduced in a staged fashion to the precalcinerpi to two locations.
Thermal processing in the precalciner initiatesdaleining reactions,
and intimately mixes the materials prior to introtlon into the rotary
kiln. For preheating, dehydrating the raw feedd amalcining the
precalciner consumes about 50 to 55 percent ofatiaé coal fuel fed
to the entire pyroprocessing system. Tertiary aastibn air is
introduced to the precalciner after being pre-hekate the clinker
cooler and hood. Combustion gases carrying hatineal solids exit
the calciner and are cleaned with a cyclone. Tisehdrged solids
from the bottom of this cyclone are introduced bbgviy to the upper
end of the rotary kiln. The cleaned hot gasedsrexithe top cyclone
are split to the raw mill (approximately 90 percehtotal flow) and to
the coal mill (approximately 10 percent of totaivil).

Calcined solids from the precalciner, and colleatethe cyclone, are
introduced to a rotating cylindrical kiln. It idis kiln, lined with

refractory material, in which the chemical and pbgk processes
leading to formation of “clinker” reactions are cpleted. The
rotation of the kiln promotes mixing and better wersion of the solid
material, and improves heat transfer from the gdsethe solids.
Additional pulverized coal is introduced in therkbburner at the lower
of the rotary kiln. Combustion air for the kiln geheated as it is
drawn in through several sections of the recipiogagrate clinker

cooler. The combustion gases pass counter-cuyrémtthe process
solids in the kiln, raising the temperature of #uids to 2600 °F or
higher and creating a strong oxidizing environmentinder these
conditions, the finely pulverized raw materials ergb a complex set
of chemical reactions, and the semi-molten masssfuato small

grayish-black lumps called clinker.

The hot clinker falls from the lower end of therkibnto the moving
grate of the clinker cooler where it is cooled bgaming air. The
clinker then passes through a roller crusher gadinal grinding and
storage.

Each of the five sections of the clinker cooler hadedicated forced
draft fan. Air from the first set of fans in thén&er cooler contacts
the hottest clinker and is then sent to the kilochas secondary and
tertiary combustion air. The secondary combustizngoes through
the lower end of the kiln towards the kiln burnefThe tertiary
combustion air goes via a kiln bypass duct as catidru air for the
precalciner. Air from the remaining fans is exhadsthrough a
baghouse.
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4. Final Milling, Storage and Load-out

The clinker discharged from the clinker cooler Bneeyed to an
enclosed storage structure. Clinker is then rexddi using a ground-
level conveyor system and is conveyed to a finighfeed silo. This
clinker, as well as gypsum and limestone, are femred in
appropriate proportions via weigh-belt feeders tacmveyor belt
feeding the finishing mill system. The finish ns§stem consists of a
complete Roller Press installation working in seneith a ball mill.
The Portland cement product is then transporteal tement silo for
final storage before being loaded into trucks aidcars.

C. Emergency Back-up Power Generation
The Drake Cement facility will include a 210 kW Be-fired Emergency
Generator to supply power for the hot kiln turnwarg at slow speed, for the
emergency cooling fan of the kiln burner, and fomportant illumination
throughout the cement plant in the event of eleakritransmission line
disturbances and power outages.
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ll.  EMISSIONS

A. Emissions Summary

Table IlI-1 presents a summary of the maximumuah®emissions from the

facility.

Table IlI-1. Emissions Summary

Emission Point

Emissions (tpy)

NOx SO CO VOC | PMp
Main Stack 416.1 21.9 1,188 39.0 26]1
Clinker Cooler 0.0 0.0 0.0 0.0 9.7
Finish Mills 0.0 0.0 0.0 0.0 12.2
Conveying System Transfer Points 0.G 0.0 0.0 0.0 .52/
Unpaved Roads 0.00 0.00 0.00 0.00 8.46
Paved Roads 0.00 0.00 0.00 0.00 0.99
Emergency Generator Engine 0.29 0.09 0.25 011 0.01
Truck and Railcar Unloading 0.00 0.0( 0.00 0.00 404
Gypsum Storage Pile 0.00 0.0( 0.00 0.00 0.08
Limestone Blasting 2.15 0.25 8.44 0.00 0.14
Other Quarry Operations 0.00 0.00 0.0p 0.00 0,06
Facility Total 418.5 22.2 1,195 39.1 85.4

B. Emissions Calculations

1. VOC and SO, Emissions from Main Stack

The maximum potential emissions of VOC and,Sfom the main
stack are based on emission limitations proposedhbyPermittee.
The VOC and S@limitations are 39.0 tons per year and 21.9 taers p

year, respectively.

2. NOyx Emissions from Main Stack

The maximum potential emissions of N@om the main stack are
based on an emission limitation proposed by thenRere. The NQ
limitation is 95 pounds per hour. The annual {N@tential-to-emit

Drake Cement, L.L.C.
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(PTE) is calculated as follows:

PTE, 0, =952 x 8760 + 2000°° = 416,178
hr yr ton yr

The Permittee is also subject to N@mission limitations reflecting
BACT as described in Section V.B.2 herein. Theséations do not
affect annual PTE because, at maximum productita) they are less
stringent than the 95 Ibs/hr limit, as shown in thalowing

calculation:
BACT, . =1.9525 x83.331015- 165!PS
ton hr hr
3. CO Emissions from Main Stack

The maximum potential emissions of CO from the msiack are
based on the BACT emission limitation and the maximallowable
annual production level, as shown in the followaadculation:

PTE., =3.6 Ib.s N 660’OO:tonscllnker £ 2000 Ibs =1’Zo:tons
tonclinker yr ton yr
4, PM, Emissions from Main Stack

The maximum potential emissions of RMrom the main stack are
based on an emission limitation proposed by thenRee. The P
emission limitation is 5.967 pounds per hour. @haual PM, PTE is
26.1 tons per year, calculated in the same marmtreaNQ PTE.

The main stack is also subject to a fgmission limitation reflecting
BACT as described in Section V.B.1 herein. At thmaximum
expected exhaust gas flow rate, the main stack BAQiEsion limit is
equivalent to the 5.967 Ibs/hr limit, as shown Hme tfollowing
calculation:

BACT,, ., =0.01000-9" x 69,6137 x_ 1P, 5o MiN _5 96710
dscf min  7,000gr hr hr

5. PM o, Emissions from Clinker Cooler

The maximum potential emissions of RMrom the clinker cooler are
based on an emission limitation proposed by thenRee. The P
emission limitation is 2.223 pounds per hour. &naual PMy, PTE
of the clinker cooler is 9.7 tons per year, caltadain the same
manner as the PMPTE of the main stack.

The clinker cooler is also subject to a BMmission limitation of
0.005 gr/dscf as described in Section V.C hereds. with the main
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stack, the hourly PM emission limitation for the clinker cooler is
equivalent to the clinker cooler BACT emission limihen operating
at the maximum expected exhaust gas flow rate g86&ldscf per
minute.

6. PM o Emissions from Material Handling Dust Collectors
The maximum potential emissions of PM from the dosliectors
serving the conveying system transfer points, fimslls, storage bins,
and bulk loading operations are based on hourlysgion limitations
proposed by the Permittee. Due to the natureexelactivities, PM
emissions from these dust collectors are conseetgtassumed to be
equal to PM emissions. The hourly emission linotatand annual
PTE for each dust collector are shown in Tabl&lllIThe annual PTE
for each dust collector is calculated in the sanammer as the P}
PTE of the main stack.
Each dust collector is also subject to a PM BACTissian limitation
of 0.008 gr/dscf as described in Section V.D heréhs with the main
stack, the hourly PM emission limitation for eachsd collector is
equivalent to the BACT emission limit when opergtirat the
maximum expected exhaust gas flow rate. Theseusklgas flow
rates are shown in Table IlI-2.
Table IlI-2. PM Emissions from Dust Collectors
BACT Flow Rate PM PM
Emission Point (gr/dscf) (dscf/min) Ibs/hr tons/yr
DC1.6 0.008 11,811 0.810 1.263
DC1.8 0.008 2,227 0.153 0.238
DC1.10 0.008 2,227 0.153 0.238
DC1.11 0.008 4,455 0.305 0.477
DC2.5 0.008 2,227 0.153 0.669
DC2.9 0.008 5,993 0.411 1.800
DC2.10 0.008 5,993 0.411 1.800
DC4.18 0.008 1,743 0.120 0.524
DC4.19 0.008 6,403 0.439 1.923
DC4.20 0.008 3,749 0.257 1.126
DC4.23 0.008 1,743 0.120 0.524
DC4.25 0.008 1,743 0.120 0.524
Drake Cement, L.L.C. Page 8498 December 28, 2005
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Table IlI-2. PM Emissions from Dust Collectors

BACT Flow Rate PM PM
Emission Point (gr/dscf) (dscf/min) Ibs/hr tons/yr

DC5.5 0.008 6,572 0.451 1.974
DC5.22 0.008 3,684 0.253 1.106
DC6.10 0.008 3,906 0.268 1.173
DC7.16 0.008 2,440 0.167 0.733
DC7.23 0.008 1,767 0.121 0.531
DC11.2 0.008 2,933 0.201 0.881
DC11.6.1 0.008 1,885 0.129 0.566
DC11.6.2 0.008 2,158 0.148 0.648
DC11.11 0.008 7,103 0.487 2.133
DC11.15 0.008 6,134 0.421 1.842
DC12.7.1 0.008 1,521 0.104 0.457
DC12.7.2 0.008 269 0.018 0.081
DC12.26 0.008 1,483 0.102 0.445
DC13.4 0.008 1,980 0.136 0.595
DC13.19 0.008 12,762 0.875 3.833
DC13.20 0.008 12,762 0.875 3.833
DC13.40 0.008 15,172 1.040 4.557
DC14.10 0.008 2,072 0.142 0.622
DC14.21 0.008 5,243 0.360 1.575
DC14.29 0.008 3,442 0.236 1.034

7. PM/PM ;o from Paved Roads

Emissions from vehicle traffic on paved roads &t ¢bment plant are
calculated using the calculation methodology presknn Section

13.2.1 of EPA’s AP-42 emission factor compilatio8pecifically, for

each segment of paved road, the following equat®rused to

calculate emission factors in units of Ibs per elehimile traveled:

E, e = K X (sL/2)*% x (W/3)° - C

paved

Where:
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E = size-specific emission factor (Ib/VMT)

k = empirical constant, 0.016 for Ryand 0.082 for PM
sL = silt loading, grams per square meter

wW = mean vehicle weight, tons

C = emission factor correction, 0.00047 |b/VMT

For all paved roads at the cement plant, the @tling is assumed to
be 10.1 grams per square meter, based on datadpdoun AP-42
Table 13.2.1-4.

The mean vehicle weight for the paved roads is 261, which

represents the weighted average of the maintenanclkes (20 tons),
the unloaded and loaded weights of the gypsum $r(tR tons and 33
tons, respectively), and the unloaded and loadedhige of the

customer cement trucks (14.4 tons and 40 tonsecssply).

The PM, emission factor for paved roads at the cementtpkn
calculated as follows:

0.65 15
E —0.016X(%j X(Z%Sj —-0.00047=1.16Ib/VMT

paved

Total vehicle miles traveled on paved roads in ¢bment plant are
estimated to be 6,864 miles per year. As describeSection V.G
herein, the Permittee is required to vacuum ancmthie paved road
surfaces to meet BACT requirements. This contr@asure is
estimated to reduce annual PM and;PMmissions by 75 percent.
Annual controlled PNy emissions are calculated as follows:

PM,,  =1.162 x6,864 M1 (1. 72 |+ 2,0002% = 0.99'"
paved VMT yr 100 ton yr

8. PM/PM 1o from Unpaved Roads

Emissions from vehicle traffic on unpaved roadsjuding trucks on
quarry roads and Caterpillar movement at the wagrkiace, are
calculated using the calculation methodology presknn Section
13.2.2 of EPA’s AP-42 emission factor compilatioBpecifically, for
each segment of unpaved road, the following equoatsoused to
calculate emission factors in units of Ibs per elshimile traveled:

E oavea = K X (5112 x (W/3)°

unpaved —

Where:
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= size-specific emission factor (Ib/VMT)

= surface material silt content, percent

mean vehicle weight, tons

= empirical constant, 1.5 for PRiyand 4.9 for PM
= empirical constant, 0.9 for Ryand 0.7 for PM
= empirical constant, 0.45

Umz—émrn
I

For all unpaved roads, the silt content is assutoelde 8.3 percent,
based on data provided in AP-42 Table 13.2.2-1.

The mean vehicle weight for the working face is95&&ns, based on
the average of the unloaded weight (54.5 tons)thedoaded weight
(65.3 tons). The mean vehicle weight for the quesads is 68.5 tons,
which represents the weighted average of the usthaahd loaded
weights of the Haulpak trucks (45 tons and 100 ,toespectively) and
the unloaded and loaded weights of the water t(@&ktons and 21
tons, respectively).

Table IlI-4 shows the emission factors, annual eehmiles, and
annual uncontrolled PM and RyEemissions from unpaved roads.

Table IlI-4. Uncontrolled PM/PM Emissions from Unpaved Roads

VMT Emission Factor (Ib/VMT) PTE (tons/yr)
Road Segment (miles/yr) PM PNV PM PV
Working Face 480 12.17 3.46 2.92 0.83
Quarry Road 10,380 12.93 3.68 67.08 19.08

Drake Cement, L.L.C.
Permit No.1001770

As described in Section V.H herein, the Permitgegequired to water
the unpaved quarry road to meet BACT requiremerithis control

measure is estimated to reduce annual PM ang, BMissions from
unpaved roads by 60 percent. The total PTE froenutipaved roads
is calculated as follows:

PM,  =0.832" +[19.08""x (1-ﬂj =8.46°2"
unpaved yr yr 100 yr

Emissions from Emergency Generator

The emergency generator internal combustion engasea nominal
heat input capacity of 2.034 MMBtu/hr and a nomiekgctric output
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capacity of 210 kW. The engine is subject to & fise restriction that
limits its operation to the equivalent of 312 hopes year, based on
equivalent full-load operation, so its maximum aanaperation is

634.6 MMBtu heat input and 65,520 kW-hr electritpon.

For NO, CO, and PM, the engine is subject to equipmemigde
standards representing BACT. These standardsxaressed in units
of grams per kW-hr electric output. Annual CO RA$Ealculated as
follows:

PTE,, =65,52000 " x35 9 45369 + 200025 =25
yr KW hr lb ton yr

Annual NG and PM PTE from the emergency generator internal
combustion engine are calculated in the same mamserCO
emissions. Emissions of RMfrom the engine are assumed to be
equal to PM emissions.

For VOC and S@ annual PTE is calculated using emission factors
from AP-42 Section 3.3. These emission factorsGad® Ib/MMBtu
and 0.29 Ib/MMBLtu, respectively. Annual VOC PTEcalculated as
follows:

PTE,.. =634.6MMBM L 535 P . 500005 - 111008
yr MMBtu ton yr

PM/PM 1o from Truck and Railcar Unloading

Emissions from unloading of solid materials fromackks and railcars
are calculated using the calculation methodologs@nted in Section
13.2.4 of EPA’s AP-42 emission factor compilatioBpecifically, the

following equation is used to calculate emissioctdes in units of Ibs
per ton of material transferred:

3
Eqop = k X0.00032 (%)1 .

drop

M
2
Where:
E = size-specific emission factor (Ib/ton)
k = particle size multiplier, 0.35 for Pjyland 0.74 for PM
U = mean wind speed, miles per hour
M = material moisture content, percent
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For coal, iron ore, limestone, and aluminum soutbe, moisture
content is assumed to be 2.1 percent, based orpaataed in AP-42
Table 13.2.4-1. The wind speed is assumed to bal éqi6.13 miles
per hour.

The PM emission factor for these operations is calculatetbllows:

(6.1%)1'3 i b

EPMlO,drop =0.35x0.00032< -+ =0.00136—
i2. 2’1 ton

The maximum rates of material transfer are 250 fmrshour for the
railcar unloading operation and 150 tons per hawr the truck
unloading operation. As described in Section V.Erem, the
Permittee is required to use water sprays to ma&Brequirements
for these unloading operations. This control meass estimated to
reduce PM and PN emissions by 75 percent. Hourly controlled
PMjo emissions from the railcar unloading operationcaieulated as

follows:
PM,, =O.00136£><250t0—nsx 1-E =0.085E
rai ton hr 100 hr

The maximum rates of material transfer at the aailand truck
unloading hoppers are limited by enforceable pertarms, with
separate limits for the primary and alternate djpegascenarios.
Table I1I-5 shows the operating limitations and theximum hourly
and annual PM and P} emission rates for these operations under
each scenario.

Table I1I-5. PM/PMy Emissions from Railcar and Truck Unloading

Controlled Operating Rate Emissions
Scengno/ Emission Factor 5 Lbs/hr Tonslyr
ons/hr /
PM PMo ©ONSYT | PM | PMy | PM | PMyo
Primary
Rail 0.00072| 0.00034 250 0.730 0.180 0.085 0.22308

Truck 0.00072| 0.00034 150 0.219 0.108 0.051 0/06.032

Alternate

Rail 0.00072| 0.00034 250 1.095 0.180 0.085 0.3316®

Truck 0.00072| 0.00034 150 0.329 0.108 0.051 0/10D48
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11. PM/PM from Gypsum Storage Pile

Emissions from the gypsum storage pile are caledlasing the same
methodology used for the truck and railcar unlogdiperations. This
calculation method is used both for dumping ont® pile from the
transport truck and for the reclaim operation mtilg a front end
loader. For gypsum, the moisture content is asdumée 10 percent,
based on typical specification for this materiaheTwind speed is
assumed to be equal to 12.26 miles per hour. T¥e Rmission
factor for these operations is calculated as fattow

fr2.26/}* Ib

Epmiodrop = 0-35%0.00032¢ —(—F =0.000378—
’ 1y ' ton
2

The maximum rates of material transfer are 100 fmershour for the
transport truck dumping operation and 250 tons Ipaur for the
reclaim operation. Table Ill-6 shows the operatingtations and the
maximum hourly and annual PM and RjMemission rates for these
operations.

Table IlI-6. PM/PM, Emissions from Gypsum Storage Pile

Emission Factor | Operating Rate Emissions
Activity (Ib/ton) ol 10f Lbs/hr Tonslyr
PM PMho tonslyr | pM | PMy | PM | PMg

Dumping 0.00080 0.00039 100 0.125 0.080 0.038 006024

Reclaim 0.00080 0.0003% 250 0.312 0.201 0.094 0[12859

12. NOy, CO, and SQ from Limestone Blasting

Emissions of gaseous pollutants from limestonetibigsoccur due to
detonation of the ammonium nitrate-fuel oil mixturéhese emissions
are calculated using the emission factors presdant&kction 13.3 of
EPA’'s AP-42 emission factor compilation. Table-7lishows the
operating limitations and the maximum annual erorssates for this
operation.

Table IlI-7. Emissions from Explosive DetonationLimestone Blasting

Emission Factor (Ib/ton) Emissions (tons/yr)
Blasts/yr| Tons/blast
NOx CcoO SO NOx CO SO
48 5.26 17 67 2 2.15 8.46 0.3
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13.

Annual NG emissions are calculated as follows:

PTE,, =482, 5 210N, 1710 . 5000!PS — 5 151N
X yr blast  ton ton yr

PM/PM 4, from Limestone Blasting

Emissions of particulate matter from limestone t@soccur due to
shattering of the rock. These emissions are catedl using the
calculation methodology presented in Section 1X.EBA's AP-42
emission factor compilation. Specifically, theléoing equations are
used to calculate PM and R§emission factors in units of Ibs per
blast:

E,,, =0.000014< A*®
Epy, =0.52% E,,

Where A = horizontal blast area’ ft

The horizontal area of each blast is 8,600 $b the PM and P

emission factors are 11 Ib/blast and 5.8 Ib/bleetpectively. Table
[1I-8 shows the operating limitations and the madim annual
emission rates for this operation.

Table I1I-8. PM/PM, Emissions from Limestone Blasting

Emission Factor (Ib/blast Emissions (tons/yr)
Blasts/yr
PM PMo PM PMyo
48 11 5.8 0.27 0.14

14.

Drake Cement, L.L.C.
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Annual PM emissions are calculated as follows:

blasts><11 Ib . 2000Ibs 20.27tons
yr blast ton yr

PTE,,, =48

PM/PM 1o from Other Quarry Operations

Emissions from limestone drilling, from loading bimestone into
trucks using a payloader, and from unloading okbtone from trucks
into the hopper of the primary crusher are caledatsing the
emission factors presented in Section 11.19.2 oA'&€PAP-42

emission factor compilation.
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The maximum rates of material transfer are 250 farshour for the
railcar unloading operation and 150 tons per hawr the truck
unloading operation. As described in Section V.Erem, the
Permittee is required to use water sprays to mé&Brequirements
for these unloading operations. This control meass estimated to
reduce PM and PN emissions by 75 percent. Hourly controlled
PMjo emissions from the railcar unloading operationcaieulated as
follows:

PM,, =O.00136£><250t0—nsx 1-E =0.085E
rail ton hr 100 hr

The maximum rates of material transfer at the aailand truck
unloading hoppers are limited by enforceable petenins. Table Ill-
9 shows the operating limitations and the maximwurly and annual

PM and PM, emission rates for these operations under eactasoe

Table I1I-9. PM/PM, Emissions from Other Quarry Operations

Emission Factor Operating Emissions (tons/yr)

Operation (Ib/10’ tons) Rate Control  ["yUncontrolled Controlled
Efficiency
(10° tons/yr)
PM PMio PM PMy, | PM PMpo

W.et. 0.168 0.080 1,056 0 0.089 0.042n/a n/a
Drilling

Truck 0.0336| 0.016 1,544 0 0.026 0.0L2n/a | nla
Loading

Truck 0.0336| 0.016 1,544 75% 0.026 0.01Q.006| 0.003
Unloading
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V. APPLICABLE REQUIREMENTS

The Permittee has identified all applicable regokes that apply to each unit
identified in the permit application. Sections Avthrough IV.G of this document
present a detailed explanation of the rationaleafglicability and non-applicability
for certain regulations.

A.  Permit Regulations
1. Class | Permit

a. Applicability
The potentially applicable air quality permit regtibns are the

State of Arizona regulations at Title 18, ChapteARicles 3
and 4.

b. Permit Application Processing

Pursuant to Arizona Administrative Code (A.A.C.) &4-

302.A and -302.B, a Class | permit is required mprio

construction or operation of a major source. Theppsed
Drake Cement facility has the potential to emit entitan 25
tons per year of hazardous air pollutants andetbes, would
be a major source under Section 112 of the CleanAAt.

(See A.A.C. R18-2-101.64.b.i.) The proposed fgcaiso has
the potential to emit more than 100 tons per ydaseveral
regulated air pollutants and is in a listed sowategory and,
therefore, is a major stationary source under 8e@&02 of the
Clean Air Act. (See A.A.C. R18-2-101.64.c.)

2. Nonattainment New Source Review

The site of the proposed Drake Cement facilitynisan area that is
attainment or is unclassifiable for all pollutantdn other words, the
area is not a nonattainment area for any pollytaftherefore, the
proposed facility is not a major source pursuantAtd.C. R18-2-

401.9.a and is not subject to the provisions of .£&.AR18-2-403
through 405.

3. Prevention of Significant Deterioration

a. Applicability
The proposed Drake Cement facility has the potetdigmit
more than 100 tons per year of several air polistamd is a
categorical source pursuant to A.A.C. R18-2-40TRe site of
the proposed facility is in an area that is att@ntnor is
unclassifiable for all pollutants. (In other wordise area is not

Drake Cement, L.L.C. Page 1798 December 28, 2005
Permit No.1001770



a nonattainment area for any pollutant.) Therefdire
proposed facility is a major source pursuant to .£.AR18-2-
401.9.b and is subject to the provisions of R188-4 The
pollutants for which the proposed facility’s pot@hto emit is
significant are carbon monoxide, nitrogen oxidestipulate
matter, PMo, and PM.

b. Best Available Control Technology

Pursuant to A.A.C. R18-2-406.A, the proposed Dr@kenent
facility is required to apply Best Available Contitechnology
(BACT) for each pollutant for which the potentia émit is
significant. The determination of BACT is discusse detail
in Section V herein.

C. Air Quality Impact Analysis and Monitoring Requirem ents

Pursuant to A.A.C. R18-2-407, the Permittee is ireguto
perform an analysis of the air quality impacts e proposed
facility. The air quality impact analysis is dissed in detail in
Section VII herein.

d. Visibility Impact Analysis
Pursuant to A.A.C. R18-2-410, the Permittee is ireguto
perform an analysis of the visibility impacts ofetproposed
facility. The visibility impact analysis is discaed in detail in
Section VII herein.

B. New Source Performance Standards (NSPS)

The NSPS regulations apply to listed types of eimisgnits and process units
(i.,e., “affected facilities”) for which constructip reconstruction, or

modification is commenced after a particular dageecific to that unit or

source type. Several of these NSPS regulationagpkcable to one or more
emission units and process units at the proposaéeplant.

1. 40 CFR 8 60 Subpart A, General Provisions

The provisions of Subpart A apply to each affectadility, as

specified in the relevant NSPS regulation for Switrce type. Subpart
A contains general requirements for notificationsonitoring,

performance testing, reporting, recordkeeping, aperation and
maintenance provisions.

Subpart A of 40 CFR Part 60 is adopted by referenndeA.C. R18-2-
901.1.
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40 CFR 8 60 Subpart F, Standards of Performance for
Portland Cement Plants

No provisions of this regulation are applicabletite Drake Cement
facility pursuant to the exemption provided at 46RC§ 63.1356(a).

40 CFR 8 60 Subpart Y, Standards of Performance fo€oal
Preparation Plants

The provisions of this regulation are applicablerie coal mill at the
Drake Cement facility. Other coal handling equipitreg the facility is
exempt from the provisions of this regulation parsuto 40 CFR §
63.1356(b). The applicable provisions of Subpararg included in
Section | of Attachment “B” of the proposed permit.

Subpart Y of 40 CFR Part 60 is adopted by referendeA.C. R18-2-
901.32.

40 CFR 8 60 Subpart OOO, Standards of Performanceof
Nonmetallic Mineral Processing Plants

The provisions of this regulation are applicabletbhe Limestone
Processing Plant at the Drake Cement facility. difected equipment
includes the limestone crusher at the quarry, therland belt
conveyors between the quarry and the Portland ceplant, and the
storage building in which crushed limestone is exioat the Portland
cement plant. The applicable provisions of Sub@&@O are included
in Section Il of Attachment “B” of the proposedrpt.

Subpart OO0 of 40 CFR Part 60 is adopted by reterext A.A.C.
R18-2-901.66.

C. National Emission Standards for Hazardous Air Pollutants
(NESHAP)

1.
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40 CFR 8 63 Subpart A, General Provisions

The provisions of Subpart A apply to each a#dctfacility, as
specified in the relevant NESHAP regulation forttisaurce type.
Subpart A contains general requirements for natiftss, monitoring,
performance testing, reporting, recordkeeping, aperation and
maintenance provisions.

Subpart A of 40 CFR Part 63 is adopted by refegeat A.A.C. R18-2-
1101(B)(1).

Page 1938 December 28, 2005



Drake Cement, L.L.C.
Permit No.1001770

40 CFR 8 63 Subpart B, Control Technology Determinzons
for Major Sources in Accordance with Clean Air Act 88§
112(g) and 112())

Most of the regulations in 40 CFR Part 63, idahg Subparts LLL
and ZZzZZ discussed below, are source category-BpadESHAP
regulations implementing Clean Air Act 8 112(d).adB of these
source category-specific NESHAP includes the U.SPAE
determination of the Maximum Achievable Control feclogy
(MACT) for the specified source category.

For emission units that are located at majorcesiof HAPs and that
are not subject to a source category-specific NEBH®&lean Air Act

88 112(g) and 112(j) generally require case-by-ckterminations of
MACT. These requirements are implemented throbghprovisions

of Subpart B of 40 CFR part 63. Subpart B is a€dty reference at
A.A.C. R18-2-1101(B)(2).

There are two separate and distinct sets ofir@gents in Subpart B.
The first, at 88 63.40 through 63.44, implemenisl8(g) of the Clean
Air Act. Case-by-case MACT determinations pursugng8 63.40
through 63.44 are required by A.A.C. R18-2-302These provisions
apply to construction or reconstruction of majourses of HAPs at
which there are HAP-emitting units that have neitheen regulated
nor exempted from regulation under a source cayegpecific

NESHAP.

For the proposed Drake Cement facility, all H&fitting units are
exempt from the provisions of 88 63.40 through 83x&cause they
either are regulated or are specifically exemptethfregulation under
a source category-specific NESHAP.

The second set of provisions, at 88 63.50 thnda® 56 of Subpart B,
implements 8 112(j) of the Clean Air Act. Thesevisions apply to
major sources of HAPs in source categories for whie U.S. EPA
has failed to promulgate a source category-spebiESHAP within

18 months after the scheduled promulgation datetat regulation.
These provisions are not applicable to any emissionits at the
proposed facility.

40 CFR 8 63 Subpart LLL, Portland Cement Manufacturing
Industry

The provisions of Subpart LLL apply to many bétemission units at
the proposed Drake Cement facility. The applicablguirements of
Subpart LLL are included in Sections | and Il ota&thment “B” of
the proposed permit.

Subpart LLL of 40 CFR Part 63 is adopted by nefiee at A.A.C.
R18-2-1101(B)(49).
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40 CFR 8 63 Subpart ZzzZ7, Stationary Reciprocating
Internal Combustion Engines

The proposed cement plant will include one stettiy, reciprocating
internal combustion engine used to drive an emengeziectrical

generator and two fire water pumps. Each of tleeggnes meets the
criteria to be classified as an emergency statiomaciprocating

internal combustion engine under Subpart ZZZZ. SAgh, each
engine is exempt from all substantive requiremehtbe regulation.

D. Arizona Administrative Code

1.
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A.A.C. R18-2-602, Open Burning

A.A.C. R18-2-602 prohibits open outdoor fireccept under certain,
specified conditions. The provisions of this regun are included in
Section VII of the proposed permit.

A.A.C. R18-2-604, Open Areas, Dry Washes, or Rivedals

A.A.C. R18-2-604 restricts fugitive dust emissofrom open areas
including, but not limited to, driveways, parkingeas, vacant lots, dry
washes, and riverbeds. The provisions of thisletigm are included
in Section VIl of the proposed permit.

A.A.C. R18-2-605, Roadways and Streets

A.A.C. R18-2-605 restricts fugitive dust emissdrom roadways and
alleys, including the transportation of materialethose roadways
or alleys. The provisions of this regulation areluded in Section VI
of the proposed permit.

A.A.C. R18-2-606, Material Handling

A.A.C. R18-2-606 restricts fugitive dust emissofrom nonpoint
sources associated with operations such as maternashing,
screening, handling, transporting, or conveyingpe provisions of this
regulation are included in Section VII of Attachrmef” of the
proposed permit. The provisions of this regulatwe not applicable
to any of the material handling operations ideeatifin Sections Il
through IV of Attachment “B” of the proposed perrb@cause each of
these operations has an identifiable emission point

A.A.C. R18-2-607, Storage Piles

A.A.C. R18-2-607 restricts fugitive dust emissofrom material
stacking, piling, or similar storage methods. Trevisions of this
regulation are included in Section VII of AttachméiB” of the
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proposed permit. The provisions of this regulatwe not applicable
to any of the storage piles identified in Sectidiisand IV of
Attachment “B” of the proposed permit because azcinese storage
piles has an identifiable emission point.

A.A.C. R18-2-612, Opacity of Emissions from Nonpoin
Sources

A.A.C. R18-2-612 restricts opacity of visible issions from nonpoint
sources. The provisions of this regulation arduithed in Section VII
of Attachment “B” of the proposed permit.

A.A.C. R18-2-702, General Provisions for Existing &int
Sources

A.A.C. R18-2-702 restricts opacity of visible isgions from existing
point sources not covered by other opacity starsdmdexisting point
source. The provisions of this regulation areuded in Section VII
of Attachment “B” of the proposed permit. The es® units
covered by Sections | through Ill of Attachment “Bf the proposed
permit are not regulated by A.A.C. R18-2-702 beeatisey are
covered by applicable new source performance stdads Title 18,
Chapter 2, Article 9 of the State of Arizona regolas. These
emission units are not “existing sources” as tlamtis defined at
A.A.C. R18-2-101(41). The emergency generatoriralecombustion
engine is not regulated by A.A.C. R18-2-702 becatse subject to
an opacity limitation under A.A.C. R18-2-719.

A.A.C. R18-2-703, Steam Generators and Fuel-Burning
Equipment

A.A.C. R18-2-703 includes particulate matter aS8@, emission

standards for steam generating units and othetbiugling equipment
having a heat input capacity of 250 million Btu peur or more. The
proposed Drake Cement facility will not include auch units.

A.A.C. R18-2-705, Portland Cement Plants

A.A.C. R18-2-705 limits particulate matter ennigs, SQ emissions,

and opacity of visible emissions from Portland cetmglants. This
regulation is not applicable to any emission unhiha proposed Drake
Cement facility. The kiln, clinker cooler, raw inglystem, finish mill

system, raw mill dryer, raw material storage féie$, clinker storage
facilities, finished product storage facilities,ne@yor transfer points,
bulk loading systems, and bulk unloading systerasat regulated by
A.A.C. R18-2-705 because they are covered by agipkcnew source
performance standards at Title 18, Chapter 2, kdi®and 11 of the
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State of Arizona regulations. Thus, these units @aot “existing
sources” as that term is defined at A.A.C. R18-2{40).

A.A.C. R18-2-710, Petroleum Liquid Storage Vessels

A.A.C. R18-2-710 includes emission standards detroleum liquid
storage tanks with storage capacity of 40,000 gallor more. The
proposed Drake Cement facility will not include auch tanks.

A.A.C. R18-2-716, Coal Preparation Plants

A.A.C. R18-2-716 includes emission standards doal preparation
plants. The coal preparation plant at the propdSeske Cement
facility is not regulated by A.A.C. R18-2-716 besalit is covered by
applicable new source performance standards a I8 Chapter 2,
Article 9 of the State of Arizona regulations. Shthis facility is not
an “existing source” as that term is defined at £AR18-2-101(41).

A.A.C. R18-2-719, Stationary Rotating Machinery

A.A.C. R18-2-719 limits visible emissions andissions of PM and
SO, from internal combustion engines. The visible ssins
limitation is included in Section V of Attachmer8™ of the proposed
permit. The PM and SCemission limits are less stringent than the
applicable BACT emission limits under all operaticgnditions and,
for this reason, have been streamlined out of tbpgsed permit.

A.A.C. R18-2-722, Gravel or Crushed Stone Procesgn
Plants

A.A.C. R18-2-722 includes emission standards doushed stone
processing plants. The limestone processing parthe proposed
Drake Cement facility is not regulated by A.A.C.82-722 because
it is covered by applicable new source performastaedards at Title
18, Chapter 2, Article 9 of the State of Arizongukations. Thus, this
facility is not an “existing source” as that tersdefined at A.A.C.
R18-2-101(41).

A.A.C. R18-2-724, Fossil-fuel Fired Equipment

A.A.C. R18-2-724 includes particulate matter aB@» emission

standards for steam generating units and othetbiuieling equipment.
This regulation is not applicable to any emissioit at the proposed
Drake Cement facility. The rotary kiln is not coseé because the
products of combustion come into direct contacthwite process
materials in the kiln.
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A.A.C. R18-2-726, Sandblasting Operations

A.A.C. R18-2-726 restricts fugitive dust emissofrom abrasive
blasting operations. The provisions of this regjataare included in
Section VII of Attachment “B” of the proposed petmi

A.A.C. R18-2-727, Spray Painting Operations

A.A.C. R18-2-727 restricts VOC emissions fromragp painting
operations. The provisions of this regulation im@uded in Section
VII of Attachment “B” of the proposed permit.

A.A.C. R18-2-730, Unclassified Sources

A.A.C. R18-2-730 restricts emissions of pariital matter, S¢ and
NOyx from sources not otherwise regulated under Agidle9, or 11;
and prohibits the causation of air pollution. Tpr@visions of this
regulation are included in Section VII of AttachméiB” of the
proposed permit.

A.A.C. R18-2-801, General Provisions for Mobile Sages

A.A.C. R18-2-801 restricts opacity of visible isgions from mobile
sources not otherwise regulated under Article &e Pprovisions of
this regulation are included in Section VII of Attement “B” of the
proposed permit.

A.A.C. R18-2-802, Off-Road Machinery

A.A.C. R18-2-802 restricts opacity of visible issions from trucks,
graders, scrapers, rollers, locomotives, and otimachinery not
normally driven on completed public roadways. Phavisions of this
regulation are included in Section VII of AttachméiB” of the
proposed permit.

A.A.C. R18-2-804, Roadway and Site-Cleaning Machimg

A.A.C. R18-2-804 restricts opacity of visible issions from roadway
and site cleaning machinery, including the exhafrsitm such

machinery. The provisions of this regulation areluded in Section
VII of Attachment “B” of the proposed permit.

Article 9, New Source Performance Standards

A.A.C. R18-2-901 incorporates by reference thdsderal NSPS
regulations for which the Department has been dédéegenforcement
authority by the U.S. EPA. Applicable and non-amaile NSPS
regulations are discussed in Section IV.B herein.
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22. Article 11, Federal Hazardous Air Pollutants

A.A.C. R18-2-1101 incorporates by reference ¢hfesleral NESHAP
regulations for which the Department has been aédegenforcement
authority by the U.S. EPA. Applicable and non-aggille NESHAP
regulations are discussed in Section IV.C herein.

E. Compliance Assurance Monitoring

The Compliance Assurance Monitoring (CAM) rulecadified at 40 CFR
Part 64, and the CAM monitoring requirements areadasory elements of the
Class | permit pursuant to A.A.C. R18-2-306(A)(3jija Generally, the rule
applies wherever the following three criteria aretm

. The emission unit is subject to an emissiontéition or standard for a
particular pollutant;

. The emission unit uses a control device toeahcompliance with the
emission limitation or standard; and

. The emission unit has potential, pre-contralice emissions greater
than the applicable major source threshold.

The proposed Drake Cement facility will includeree pollutant-specific
emission units meeting these criteria:

. NOx emissions from the Rotary Kiln;
. PMo emissions from the Rotary Kiln and Raw Mill; and
. PM emissions from the Clinker Grate Cooler.

However, pursuant to 40 CFR 8 64.2(b)(1)(vi), thevsions of the CAM
rule do not apply where the applicable emissiontéititon or standard is one
“for which a Part 70 or 71 permit specifies a coatus compliance
determination method.” This term is defined aiCKR § 64.1 as follows:

. a method, specified by the applicable staddor an applicable
permit condition, which: (1) Is used to determauenpliance with an
emission limitation or standard on a continuousshaonsistent with
the averaging period established for the emissionitdtion or
standard; and (2) Provides data either in unitghef standard or
correlated directly with the compliance limit.”

The kiln qualifies for this exemption with respeaotits NO emissions. A
NOyx continuous emission monitoring system (CEMS) igumed to be
installed and operated on the Main Stack in ordeddtermine compliance
with the NG emission limits applicable to the kiln.

For the remaining two pollutant-specific emissiants, the provisions of the
CAM rule apply. The rule allows for two generalpapaches: continuous
monitoring to determine compliance directly, suck wasing CEMS, or
monitoring of control device operation within sdesd ranges of performance
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to provide reasonable assurance of compliance. |atter approach will be
used for both of the CAM-affected pollutant-speci@mission units at the
proposed Drake Cement facility. The applicable CAlE provisions are
incorporated into Section | of Attachment “B” oktproposed permit.
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major

or

V. BEST AVAILABLE CONTROL TECHNOLOGY
A. General
1. Best Available Control Technology

As noted in Section IV.A.3 herein, PSD regulatiansler Title | of the

Federal Clean Air Act and A.A.C. R18-2-406(A) appkcable to the

proposed Drake Cement facility. One of the sulistamequirements

under the PSD regulations is that, for a new msjationary source,

the Best Available Control Technology, or “BACT, ust be applied

to each emission unit. This requirement applies pollutant-specific

basis. The proposed facility is subject to the R8@visions for four

pollutants: PM, PN, NOx, and CO.

The term “best available control technology” is idefl at A.A.C.

R18-2-101(19) as follows:
“[Aln emission limitation, including a visible ens®ns
standard, based on the maximum degree of reduétiorach
air pollutant listed in R18-2-101(97)(a) which wdulbe
emitted from any proposed major source or
modification, taking into account energy, enviromta¢ and
economic impact and other costs, determined byDihector
in accordance with R18-2-406(A)(4) to be achievdblesuch
source or modification.”

The procedures for establishing BACT are set fatth.A.C. R18-2-

406(A)(4) as follows:
“BACT shall be determined on a case-by-case basd raay
constitute application of production processes maikble
methods, systems, and techniques, including feaneig or
treatment, clean fuels, or innovative fuel
techniques, for control of such pollutant. In neeet shall
such application of BACT result in emissions of pojjutant,
which would exceed the emissions allowed by anyicate
new source performance standard or emissio
standard for hazardous air pollutants under Artgl@ and 11
of this Chapter. If the Director determines thathnological
or economic limitations on the application of measnent
methodology to a particular emissions unit wouldkedhe
imposition of an emissions standard infeasible, esigh,
equipment, work practice, operational standard,
combination thereof may be prescribed instead tisfyathe
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requirement for the application of BACT. Such dtad shall,
to the degree possible, set forth the emissionsictezh
achievable by implementation of such design, ecempnwork
practice, or operation and shall provide for conapice by
means which achieve equivalent results.”

The U.S. EPA’s interpretive policies relating to 8A analyses are set
forth in several informal guidance documents. Magtable among
these are the following:

* “Guidelines for Determining Best Available Control
Technology (BACT),” December 1978.

* “Prevention of Significant Deterioration Workshopahkual,”
October 1980.

» “New Source Review Workshop Manual: Prevention of
Significant Deterioration and Nonattainment Arearnil#ing.”
Draft. October 1990.

The Department generally uses what is termed a -dtwmn”

procedure when making BACT determinations. Thiecpdure is
designed to ensure that each determination is maalgstent with the
two core criteria for BACT: consideration of theost stringent
control technologies available, and a reasoned ifigaton,

considering energy, environmental and economic atgpand other
costs, of any decision to require less than theimax degree of
reduction in emissions.

The framework for the top-down BACT analysis prasedused by
the Department comprises five key steps, as disduissdetail below.
The five-step procedure mirrors the analytical fesrark set forth in
the draft 1990 guidance document. However, it khbe noted that
the Department does not necessarily adhere tordseiptive process
described in the draft 1990 guidance documenict@tdherence to the
detailed top-down BACT analysis process describedthiat draft
document would unnecessarily restrict the Departmgundgment and
discretion in weighing various factors before makicase-by-case
BACT determinations. Rather, as outlined in thez8%nd 1980
guidance documents, the Department has broad fliexiim applying
its judgment and discretion in making these deteatmns.

Step 1 - Identify all control options. The procésperformed on a
source-by-source and pollutant-by-pollutant basis lbegins with the
identification of available control technologiesdatechniques. For
BACT purposes, “available” control options are #adgchnologies
and techniques, or combinations of technologiestaokniques, with
a practical potential for application to the subjemission units and
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pollutants. These may include fuel cleaning oatireent, inherently
lower-polluting processes, and end-of-pipe contdalvices. All
identified control options are listed in this stepThose that are
identified as being technically infeasible or asiihg unreasonable
energy, economic or environmental impacts or otleacceptable
costs are eliminated in subsequent steps.

Step 2 - Eliminate technically infeasible contrptions. In this step,
the technical feasibility of identified control amts is evaluated with
respect to source-specific factors. Technicalgsiiele control options
are those that have been demonstrated to functificiertly on

identical or similar processes. In general, ifoatool option has been
demonstrated to function efficiently on the sanmetgf emission unit,
or another unit with similar exhaust streams, tohatwl| option is
presumed to be technically feasible. For presuynaéthnically
feasible control options, demonstrations of techinicfeasibility must
show, based on physical, chemical, and enginegmgiples, that
technical difficulties would preclude the contrgbtmon from being
employed successfully on the subject emission unifechnical
feasibility need not be addressed for control optidhat are less
effective than the control option proposed as BAT the permit
applicant.

Step 3 - Characterize control effectiveness of riectily feasible
control options. For each control option that & aeliminated in Step
2, the overall control effectiveness for the pdahitt under review is
characterized. The control option with the highesterall
effectiveness is the “top” control option. If thep control option is
proposed by the permit applicant as BACT, no evalonas required
under Step 4, and the procedure moves to SteptberWise, the top
control option and other identified control optiotisat are more
effective than that proposed by the permit applicanst be evaluated
in Step 4. A control option that can be designed @perated at two or
more levels of control effectiveness may be preskand evaluated as
two or more distinct control options (i.e., an optifor each control
effectiveness level).

Step 4 - Evaluate more effective control optioifsany identified and
technically feasible control options are more dffec than that
proposed by the permit applicant as BACT, rejectidrthose more
effective control options must be justified based the evaluation
conducted in this step. For each control optict th more effective
than the option ultimately selected as BACT, th®nale for rejection
must be documented for the public record. Eneegywironmental,
and economic impacts and other costs of the mdeztefe control
options, including both beneficial and adverse.,(ijositive and
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negative) impacts, are listed and considered.

Step 5 - Establish BACT. Finally, the most effeeti control

technology not rejected in Step 4 is proposed a€BATo complete
the BACT process, an enforceable emission limitasgnting BACT
must be included in the PSD permit. This emisdiomt must be

enforceable as a practical matter. In order fer@émission limit to be
enforceable as a practical matter, in the caserafraerical emission
limitation, the permit must specify a reasonablmpbance averaging
time, consistent with established reference methddse permit must
also include compliance verification procedure.(i.monitoring

requirements) designed to show compliance or nomptiance on a
time period consistent with the applicable emisdiimit.

Materials considered by the applicant and by thedbenent in
identifying and evaluating available control opsonnclude the
following:

* Entries in the RACT/BACT/LAER Clearinghouse (RBLC)
maintained by the U.S. EPA. This database is thlestm
comprehensive and up-to-date listing of controlhtexdogy
determinations available.

» Information provided by pollution control equipmemndors.

* Information provided by industry representatives &y other
State permitting authorities. This informationparticularly
valuable in clarifying or updating control techngjo
information that has not yet been entered into the
RACT/BACT/LAER Clearinghouse.

The BACT evaluations and proposed BACT determimatitor each
category of emission unit at the proposed Drake &€@grfacility are
discussed in the following subsections.

2. Maximum Achievable Control Technology

As noted in Section IV.C.2 herein, case-by-case NIA€gulations
under 40 CFR Part 63, Subpart B required by A.ARC8-2-302(D)
and incorporated by reference at A.A.C. R18-2-1B)]) are not
applicable to any emission sources at the prop&atke Cement
facility.

B. BACT for Pyroprocessing System

1. BACT for PM/PM ;0 Emissions

Steps 1-4
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Control options for particulate matter emissior@rirthe Rotary Kiln,

Raw Mill, and Coal Mill include venturi scrubberglectrostatic

precipitators, and fabric filter baghouses. Alltbbése control options
are technically feasible. The most effective cointption is the use of
fabric filter baghouses. No significant, adversevimnmental or

energy impacts are associated with any of thesealaptions.

Step 5

The Permittee has proposed to use two fabric fitaghouses to
achieve compliance with a RYyBACT emission limit of 0.010 gr/dscf
for the Rotary Kiln, Raw Mill, and Coal Mill. ThBepartment is not
aware of any Portland cement pyroprocessing systains subject to
more stringent requirements, and the Departmentuwsnthat this
emission limitation represents BACT for PM and Bmissions from
these emissions units.

2. BACT for NO x Emissions

Steps 1-4

Control options for N@ emissions from the Rotary Kiln include
process modifications, combustion modificationdecéve catalytic
reduction, and selective non-catalytic reductio8elective catalytic
reduction has not been demonstrated to functionciefitly on
Portland cement kiln exhaust gases. There areifisgm and
unresolved technical concerns with applicationhid technology due
to exhaust gas temperature variability and catdtyding. Therefore,
selective catalytic reduction is not consideredh®Department to be
technically feasible.

Each of the remaining control options is technicédlasible. These
control technologies and techniques can be appliesbmbination to
form the most effective control strategy. No sigaint, adverse
environmental or energy impacts are associated Witk control
strategy.

Step 5

The Permittee has proposed to use process modifisatcombustion
modifications, and selective non-catalytic reduttido achieve
compliance with N@ BACT emission limits of 2.45 Ibs per ton of
clinker produced for the first 180 days of openatamd 1.95 Ibs per
ton of clinker produced thereafter. Each of thiasds is based on a
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daily rolling 30-day average. The Department i$ aware of any
Portland cement pyroprocessing system that is sulie more
stringent requirements, and the Department condbet these
emission limitations represent BACT for NGemissions from the
Rotary Kiln.

3. BACT for CO Emissions

Step 1

Control options for CO emissions from the RotarinKRaw Mill, and
Coal Mill include good combustion practices, catialyoxidation,
thermal oxidation, operation without advanced msiiige combustion
for NOx control, and operation without selective non-gaial
reduction for NQ control.

Step 2

Catalytic oxidation has not been demonstrated tatfan efficiently

on Portland cement kiln exhaust gases. There igrefisant and

unresolved technical concerns with applicationhid technology due
to exhaust gas temperature variability and catdtyding. Therefore,
catalytic oxidation is not considered by the Deparnt to be
technically feasible.

Each of the remaining control options is technicédasible.

Step 3

The technically feasible control technologies aschhiques can all be
applied in combination to form the most effectiventol strategy.

The Department is not aware of any facility opegtwith thermal

oxidation and without advanced multi-stage comloustr selective

non-catalytic reduction for N control, so the emission limitation
achievable with this equipment configuration is s@rhat uncertain.
For the purposes of this analysis, it is assumatttte achievable CO
emission level with this control strategy is 0.2per ton of clinker.

This represents an 80 percent reduction relativéhéofourth most

effective control strategy, which represents thenesaequipment
configuration minus the thermal oxidizer.

The second most effective control strategy involegeration with
good combustion practices and thermal oxidatiohe achievable CO
emission level with this control strategy, based tbhe emission
limitation in the initial construction permit foné similarly configured
TXI Midlothian facility in Texas, is 0.37 Ib pernaoof clinker.
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The third most effective control strategy involagseration with good
combustion practices and thermal oxidation. Th@ddenent is not
aware of any facility operating with advanced matage combustion,
selective non-catalytic reduction, and thermal a#wh, so the
emission limitations achievable with this equipmeanfiguration are
somewhat uncertain. For the purposes of this arslit is assumed
that the achievable CO emission level with thistomrstrategy is 0.72
Ib per ton of clinker.

The fourth most effective control strategy involhgsod combustion
practices and operation without an advanced midtjes combustion
system or selective non-catalytic reduction. Fa purposes of this
analysis, it is assumed that the achievable COstomdevel with this
control strategy is 1.0 |b per ton of clinker.

The fifth most effective control strategy involvethe same

configuration represented in the second most éflectontrol option,

but with the thermal oxidizer operated at a morenemical level.

The achievable CO emission level with this constohtegy, based on
the emission limitation in the revised constructiparmit for the

similarly configured TXI Midlothian facility in Teas, is 1.8 Ib per ton
of clinker.

The sixth most effective control strategy involvemly good
combustion practices in conjunction with selectimen-catalytic
reduction (i.e., not using the CO control techniogeration without
SNCR”). The Department is not aware of any U.S8ilifg operating
with selective non-catalytic reduction, so the emas limitations
achievable with this equipment configuration arenewhat uncertain.
For the purposes of this analysis, it is assumatlttte achievable CO
emission level with this control strategy is 3.6k ton.

Step 4

The most effective control strategy would resulsignificant, adverse
environmental, energy, and economic impacts. @hgny concern to
the Department is the higher level of N®missions that would be a
necessary result of requiring the use of a theraxadizer for CO
emissions and prohibiting the use of advanced rstdje combustion
or selective non-catalytic reduction for controlN®y emissions. The
Department estimates that the N®@missions level achievable with
this configuration is 3.0 Ibs per ton of clinkefhis represents a NO
emissions increase of 350 tons per year aboveetted tepresented by
the NG BACT determination described previously.
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The Department considers this to be an unacceptabieerse
environmental impact that outweighs the benefi@alvironmental
impacts of reduced CO and VOC emissions. Redutireg CO
emissions from 3.6 Ibs per ton of clinker, whichtle sixth most
effective control strategy and is the option pragebby the Permittee
as BACT for CO emissions, to 0.20 Ib per ton ohkdr would yield
an annual reduction in CO emissions of 1,120 tansypar. However,
this emission reduction would represent negligielevironmental
benefit, as the predicted impact of the plant ushegoption proposed
by the Permittee is less than two percent of theoNal Ambient Air
Quality Standards for CO. In light of these fastathe Department
considers the most effective control option for @0issions to be less
environmentally beneficial than the option propobgdthe applicant.
This option also is more costly in terms of econoimpacts (due to
the cost of the thermal oxidizer) and energy impddue to the fuel
usage in the thermal oxidizer). For these reastes,Department
concludes that the most effective control optioresdmot represent
BACT for CO emissions.

The second most effective control strategy also ldvoesult in
significant, adverse environmental, energy, andhecoc impacts. Of
primary concern to the Department is the higherellesf NOx
emissions that would be a necessary result of neguthe use of a
thermal oxidizer for CO emissions and prohibiting uise of selective
non-catalytic reduction for control of NGmissions. The Department
estimates that the NO emissions level achievable with this
configuration, based on the emission limitation asgd on the
similarly configured TXI Midlothian facility in Teas, is 2.79 Ibs per
ton of clinker. This represents a N@missions increase of 280 tons
per year above the level represented by the BACT determination
described previously.

The Department considers this to be an unacceptabieerse
environmental impact that outweighs the benefi@alvironmental
impacts of reduced CO and VOC emissions. Redutireg CO
emissions from 3.6 Ibs per ton of clinker, whichtle sixth most
effective control strategy and is the option pragubby the Permittee
as BACT for CO emissions, to 0.37 Ib per ton ohkdr would yield
an annual reduction in CO emissions of 1,070 tamnsypar. However,
this emission reduction would represent negligielevironmental
benefit, as the predicted impact of the plant ushegoption proposed
by the Permittee is less than two percent of theoNal Ambient Air
Quality Standards for CO. In light of these fastathe Department
considers this control strategy for CO emissions ke less
environmentally beneficial than the strategy praabisy the applicant.
This strategy also is more costly in terms of ecolcampacts (due to

Drake Cement, L.L.C. Page 3498 December 28, 2005
Permit No.1001770



the cost of the thermal oxidizer) and energy impddue to the fuel
usage in the thermal oxidizer). For these reastes,Department
concludes that the most effective control optioreslmot represent
BACT for CO emissions.

The third most effective control option would resul slight, adverse
environmental impacts and significant, adverse ggna@nd economic
impacts. Of significant concern to the Departmarg the higher
levels of PMp and NQ emissions that would be a necessary result of
requiring the use of a thermal oxidizer for CO esiues. The
Department estimates that the combined emissioidvah and NG
would increase by at least 20 tons per year urtdsrconfiguration.
The Department considers these emissions incréadss significant,
adverse environmental impacts that counteract themeficial
environmental impacts of reduced CO and VOC emissio

The adverse economic and energy impacts of thisralostrategy

include an estimated capital cost of $4 milliortat@nnualized costs
of approximately $2.7 million, increased energygesaf more than
200 billion Btu per year, and a cost effectivenessapproximately
$2,700 per ton of CO emission reduction. The Dpamt considers
these to be unacceptable, adverse economic andyyemepact.

Considering these impacts in combination with thendficial and

adverse environmental impacts, the Department adesl that this
control strategy does not represent BACT.

The fourth most effective control strategy, as thest effective
control strategy, would require operation withontadvanced multi-
stage combustion system or selective non-catalgtiaction. For the
reasons described previously, the Department cerssithis control
strategy to be less environmentally beneficial ttiecontrol strategy
proposed by the Permittee. Thus, notwithstandiveglower cost of
this control strategy (due to removal of the s@lecton-catalytic
reduction system) and the reduction in adverseggnempacts (due to
removal of the selective non-catalytic reductionstegn and its
electricity requirements), the Department concluttes this control
strategy does not represent BACT for CO emissions.

The fifth most effective control strategy, as tlee@ed most effective
control strategy, would require operation withowdlestive non-
catalytic reduction. For the reasons describedvipusly, the

Department considers this control strategy to lse Environmentally
beneficial than the control strategy proposed by Bermittee. In
addition, this control strategy would result in refgcant, adverse
energy and economic impacts as with the third reffstctive control

strategy. For these reasons, the Department aelinat this control

Drake Cement, L.L.C. Page 3538 December 28, 2005
Permit No.1001770



strategy does not represent BACT for CO emissions.

Step 5

The Permittee has proposed to use good combustactiges to
achieve compliance with a CO BACT emission limit360 Ibs per
ton of clinker produced, based on a daily rollifiyday average. The
Department is not aware of any Portland cement greeessing
system that uses selective non-catalytic reduddom™NOyx control and

that is subject to more stringent requirements. e Department
concurs that this emission limitation represents CBAfor CO

emissions from the Rotary Kiln.

C. BACT for PM/PM o, Emissions from Clinker Cooler
Steps 1-4

Control options for particulate matter emissionsnir the Clinker Cooler

include venturi scrubbers, electrostatic precipitst and fabric filter

baghouses. All of these control options are texdilyi feasible. The most
effective control option is the use of fabric filteaghouses. No significant,
adverse environmental or energy impacts are adsdciaith any of these
control options.

Step 5

The Permittee has proposed to use a fabric filteghbuse to achieve
compliance with a PM BACT emission limit of 0.005 gr/dscf for the Cliak
Cooler. The Department is not aware of any Padtle@ment clinker cooler
system that is subject to more stringent requirémesnd the Department
concurs that this emission limitation representsCBAfor PM and PMy
emissions from this emissions unit.

D. BACT for PM/PM, Emissions from Finish Mills and Conveying
System Transfer Points'

Steps 1-4

Control options for particulate matter emissionsiirthe Finish Mills and

11t should be noted that the Drake Cement facility include several storage piles for materialstsas
limestone, coal, and iron ore. These storage piledisted in the proposed permit as affectedcssuand were
included in the BACT analyses presented in the Rexe’s air quality permit application. The configtion
proposed by the Permittee involves completely esietpthese storage piles within buildings. In this
configuration, the storage piles are not “emissiami$s” and are not included in the Department'sdEA
analysis. The conveying systems that are usea@nsfer material into the buildings containing sherage
piles, and specifically the transfer points in #hegstems, are emissions units for which the Depganrt has
made BACT determinations.
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Conveying System Transfer Points include unconfinegeration in

conjunction with water sprays and confined opematio conjunction with

venturi scrubbers, electrostatic precipitators,fabric filter dust collectors.
All of these control options are technically fedsib The most effective
control option is the use of confined (i.e., eneldsoperation with fabric filter
dust collectors. No significant, adverse environtakor energy impacts are
associated with either of these control options.

Step 5

The Permittee has proposed to employ confined @iparan conjunction with

fabric filter dust collectors to achieve compliarveigh a PM BACT emission
limit of 0.008 gr/dscf for each Finish Mill and déacConveying System
Transfer Point. The Department is not aware of simyilar source that is
subject to more stringent requirements, and theaReyent concurs that this
emission limitation represents BACT for PM and f3Mmissions from each
of these emissions units.

E. BACT for PM/PMji, Emissions from Truck and Railcar
Unloading Operations

Steps 1-3

Control options for particulate matter emissioranfrthe Truck and Railcar
Unloading Operations include unconfined operatimornanjunction with water

sprays and confined operation in conjunction witentari scrubbers,

electrostatic precipitators, or fabric filter dustilectors. All of these control

options are technically feasible. The most effectontrol options are those
involving the use of confined (i.e., enclosed) @pen in conjunction with an

add-on control device.

Step 4

No significant, adverse environmental or energyantp are associated with
any of the identified control options. Howevergcleaf the control options
involving confined (i.e., enclosed) operation wotgdjuire the construction of
buildings in which the unloading operations wouldcar. As the total
uncontrolled PMp emissions from these unloading operations are aimbyt 2
tons per year, and the emissions using the cooftbn proposed by the
Permittee would be less than 1 ton per year, theaeent has concluded
that the cost of constructing buildings to house timloading operations
represent an unacceptable, adverse economic impact.

Step 5

The Permittee has proposed to use a partial emelogu conjunction with
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water sprays, in order to minimize emissions fréva tinloading operations.
The Department concurs that the proposed work ipeastandard and design
requirement are the emission limitations that repné BACT for PM and
PMjo emissions from these emissions units.

F. BACT for PM/PMy, Emissions from Drilling, Blasting, and
Quarry Truck Loading Operations

Steps 1-5

Control options for particulate matter emissionsnfrthe Drilling, Blasting,
and Quarry Truck Loading Operations include uncawedi operation in
conjunction with water sprays and confined opematio conjunction with
venturi scrubbers, electrostatic precipitators,fabric filter dust collectors.
None of these control options are technically felasbecause the operation is
mobile. BACT, therefore, is no control.

G. BACT for Paved Roads

Steps 1-4

Control options for particulate matter emissiormirthe Plant Roads include
sweeping, vacuuming, watering, and minimizing viehegpeed. All of these
control options are technically feasible. The meSective control option

comprises vacuuming, watering, and minimizing vihispeed. No

significant, adverse environmental or energy impace associated with any
of the identified control options.

Step 5

The Permittee has proposed to implement a prograngacuuming and
watering the paved plant roads on days when thdsrage not damp due to
precipitation. The Permittee also has agreed folement a vehicle speed
limit of 20 miles per hour on paved plant road$ie Department is not aware
of any similar source that is subject to more geimt requirements, and the
Department concurs that the proposed work pracsi@ndards are the
emission limitations that represent BACT for PM &Pl emissions from
these emissions units.

H. BACT for Unpaved Roads

Steps 1-3

Control options for particulate matter emissionenfr the Quarry Roads
include watering and application of chemical siabils. Both of these control
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options are technically feasible. The more effecttontrol option involves
the application of chemical stabilizers.

Step 4

No significant, adverse environmental or energyaotp are associated with
any of the identified control options. Howevere tbontrol option requiring
the application of chemical stabilizers would résalannual operating costs
of more than $50,000. As the total uncontrolled ;PMmissions from
unpaved roads are only about 20 tons per yeartten@stimated emissions
using the control option proposed by the Permitteeld be only 8 tons per
year per year, these costs represent an averageftestiveness of nearly
$4,000 per ton of PM emission reduction and an incremental cost
effectiveness of nearly $20,000 per ton of jgMmission reduction. The
Department has concluded that this represents atcaptable, adverse
economic impact.

Step 5

The Permittee has proposed to implement a progfaratering the unpaved
quarry roads on days when the roads are not dampodprecipitation. The
Permittee also has agreed to implement a vehidedspmit of 15 miles per
hour on unpaved quarry roads. The Department isaware of any similar
source that is subject to more stringent requirdsjeand the Department
concurs that the proposed work practice standaedtha emission limitations
that represent BACT for PM and Rjemissions from these emissions units.

l. BACT for Diesel-Fired Internal Combustion Engine

The proposed Drake Cement facility will include omeciprocating,
compression-ignition internal combustion enginedimith Diesel fuel. This
282-horsepower engine will be used to drive an gemy electrical
generator. The engine will be permitted to opefatea maximum of 312
hours per year.

The proposed compression-ignition internal comloumstngine is generally
similar to engines that are regulated as non-roabilensources under 40 CFR
Part 89. These non-road engine emission standaitisot apply to the
engines at the proposed facility because the engitheemain at the site for
more than 12 months. Notwithstanding this diffeenin regulatory
applicability, the air pollution control techniquésr compression-ignition
engines such as that at the proposed Drake Ceraetlityf are generally
driven by the emission standards for mobile sourc@he mobile source
emission regulations, unlike the BACT requiremennt gtationary sources, is
technology-forcing; the current regulations esttblemission standards that
must be achieved by engines sold in the future thiad are much more
stringent than the standards that must be achimdal. For example, if the
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proposed facility were operating today (in 2005y aequired the temporary
use of a skid-mounted, 300-horsepower electricaégeor, that engine would
likely be compliant with the Tier 2 emission stardfa for non-road,
compression-ignition engines. These emission stasdapply to model year
2003 and later engines and include an emission bfid.9 grams total NQ
plus nonmethane hydrocarbon per brake horsepowerdmmine output. The
Tier 3 emission standards, which apply to model @896 and later engines,
include include an emission limit of 3.0 grams tdt®yx plus nonmethane
hydrocarbon per brake horsepower-hour engine outptis represents a 39
percent reduction in allowable emission levels,edagn the expectations of
U.S. EPA’s Office of Mobile Sources with regard the technological
advancements that will be made by the engine matwrfag industry over a
period of several years.

The Department cannot make its BACT determinatiéors the internal
combustion engine at the proposed Drake Cemerityagsing the approach
that U.S. EPA’s Office of Mobile Sources uses, irefyon expectations of
future technological advancements, due to diffeeenin the statutory
requirements. However, the Department can and ddgn the continued
research of U.S. EPA’s Office of Mobile Sourceshwitegard to recent
technological advancements for control of emissidingm non-road,
compression-ignition engines.

1. BACT for Nitrogen Oxides
Step 1

Identified control technologies and techniquesN@y emissions from
compression-ignition engines include the following:

* Fuel injection rate shaping and multiple fuel itiecs, which
typically utilize electronically-controlled fuel jaction systems
that vary the fuel injection rate and method actwydo engine
load and other operating conditions. Lower,N€nissions are
achieved by initially limiting the rapid increase temperature
and pressure in the cylinder, postponing injectdbrmost of
the fuel until an established flame exists.

» Charge air cooling, which typically involves loweg the
intake manifold temperature using an air-to-airtleea@hanger,
or aftercooler, located downstream of a turbochardeower
NOx emissions are achieved by reducing the peak camhbus
temperature.

* Injection timing retard, also called ignition tingimetard, which
involves delaying the fuel injection point in eaghgine cycle
such that the heat release from fuel combustiomirscduring
the cylinder expansion. Lower N@missions are achieved by
reducing the peak combustion temperature.
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* Exhaust gas recirculation, which involves retainiog re-
introducing a fraction of the exhaust gases. LowgDy
emissions are achieved by reducing the peak comobust
temperature and by reducing the amount of availatdkecular
oxygen.

* Lean-N( catalyst technology, which typically involves the
injection of Diesel fuel into the exhaust gas ugmtn of a
zeolite catalyst. The catalyst adsorbs hydrocaslfoom the
reductant, creating a locally oxygen-poor region which
reduction of NQ to N, and Q is promoted.

* NOx adsorber technology, which typically utilize alkalr
alkaline earth metal catalysts to adsorbN@h the catalyst
surface under the fuel-lean and oxygen-rich coondgitypical
of Diesel engine exhaust. Periodically, the catalyed is
subjected to fuel-rich exhaust in order to destwd NG and
regenerate the catalyst. The desorbedy N© catalytically
reduced over a second catalyst, typically platinand
rhodium. The periodic regeneration step, which megur as
frequently as every 15 seconds or as infrequerdlyewery
several minutes during engine operation, comprisely a
small fraction of total operating time. The fukr exhaust
conditions required for the regeneration step mayathieved
by periodic changes in engine cycle operation, gudimel
injection rate shaping systems as described above.

» Selective catalytic reduction (SCR), selective wgatalytic
reduction (SNCR), and SCONOX, all of which are effighipe
air pollution control technologies.

Step 2

Lean-NQ catalyst technology, N adsorber technology, and
SCONOx have not been demonstrated to function ieffity on
stationary, compression-ignition engines or on eesirwith similar
exhaust gas characteristics. Therefore, thesendoémyies are not
considered technically feasible options for comitngl NOx emissions
from the emergency generator internal combustiginen

Step 3

The second-ranked control option for N@missions comprises the
use of an internal combustion engine certified e tengine
manufacturer to meet the emission standards foremgehr 2006 and
later non-road, compression-ignition engines, atifienl at 40 CFR 8§
89.112. For the emergency generator engine, witlated power
output between 130 and 225 kilowatts, the releeamtsion standards
are known as the “Tier 3” standards and includen# bf 4.0 grams of
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combined NQ plus nonmethane hydrocarbons per kilowatt-hour of
output. The Department anticipates that the coromigr available,
compression-ignition engines certified to meet ttieed non-road
engine emission standards will utilize a combinatiof control
technologies including electronically-controlled efuinjection rate
systems for fuel injection shaping, multiple fueljecctions, and
injection timing retard; charge air cooling; and haust gas
recirculation. This control option would result astimated NQ
emissions of less than 0.4 tons per year from thergency generator
internal combustion engine, assuming negligible ssmns of
nonmethane hydrocarbons.

The highest-ranked control option for N@missions involves the use
of SCR in conjunction with the second-ranked cdniqation. There
are no available data characterizing the xN@mission levels
achievable with this equipment configuration. Ewo¥ purposes of this
BACT analysis, the Department has assumed thaeBept reduction
in NOx emissions, down to a NQemission level of 0.1 ton per year,
is achievable with SCR. This likely overstates Huhievable N@
emission reduction with SCR by a significant amowas the engine
will have very little time operating under the stgsstate conditions
favorable for SCR system performance. Nonetheles®
reasonableness of the Department's assumption diegarSCR
efficiency is not material to the Department’'s prghary BACT
determination.

Step 4

The second-ranked control option will not cause adyerse energy,
environmental, or economic impacts. The highesked control

option (i.e., the addition of SCR), when considdaredomparison with

the second-ranked control option, will cause adveesergy and

economic impacts, and will yield both beneficial daradverse

environmental impacts. The adverse energy impaaiue to the

electrical requirements of the SCR system operagod to the

reduction in energy efficiency attributable to {hressure drop across
the SCR catalyst grid. The adverse energy impacsrelatively

minor and were not a significant factor in the BA@dcision.

The adverse environmental impacts attributablehéoaddition of the
SCR system include the use of ammonia reagent, asgociated
storage, shipping and handling risks; the handéing disposal of a
spent catalyst as a solid waste stream; ammoniasems; and,
indirectly, formation of PM10 and visible plume fnoammonia salt
precipitates. It is assumed that the proposed ©Gdment would use
agueous ammonia as the active reagent in this $§tBns, as opposed
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to the more hazardous anhydrous ammonia, so thé rnglatively

minor environmental impact and was not a significittor in the

BACT decision. Similarly, extensive industry exipace with SCR

systems indicates that the removal and disposspeint SCR catalyst
can be conducted safely, with insignificant riskth@ environment.
To the extent that the safe removal and disposatpeint catalyst
results in an economic penalty, that cost is carsid in the evaluation
of adverse economic impacts discussed below. @iber the

environmental impacts of spent catalyst removaldiagdosal were not
a significant factor in the BACT decision.

Ammonia “slip,” or ammonia that is injected in tB&€R system and
exits the unit without participating in the chemicaduction of NQ
emissions, leads directly to emissions of ammonaiadirectly to the
formation of visible plumes, secondary particulateatter, and
visibility impairment. These problems are lessesevwhen SCR
catalyst is new and activity is highest, becauseammonia injection
rate can be set to near-stoichiometric levels. thiscatalyst ages, its
activity decreases, and a higher ammonia reagegettion rate is
required to maintain the rate of the N@duction reaction necessary
for continuous compliance with NOemission limits. This tends to
result in increasing levels of ammonia slip.

The final consideration in the evaluation of altgive NG control
options is the adverse economic impact associatidthe application
of SCR for the internal combustion engine. The &&pent estimates
that the annualized cost of this control option ldobe in excess of
$5,000 and the cost effectiveness is at least $20p@r ton of NQ
emission reduction. The Department considers tteebe significant,
adverse economic impacts.

Considering these adverse economic impacts as asethe adverse
environmental impacts and the relatively insigmfit air quality

benefits that would result, the Department condutlet requiring
SCR for the internal combustion engine cannot kéfijed as BACT.

Therefore, the Department considers BACT for\Nénissions from
the emergency generator internal combustion entgiriee the use of
engines certified by the engine manufacturer totntke emission
standards for model year 2006 and later non-roampcession-
ignition engines, as codified at 40 CFR § 89.112.

Step 5

The Department considers BACT for NOemissions from the
emergency generator internal combustion enginebetdhe use of
engines certified by the engine manufacturer totntlke emission
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standards for model year 2006 and later non-roampcession-
ignition engines, as codified at 40 CFR § 89.1Dkie to the very low
emissions from this engine, and due to the avaitalaf engines that
are certified to achieve this emission level, thep&tment has
determined that an equipment design standard rétharan emission
rate limit is appropriate. Compliance with the ipguent design
standard will be demonstrated using records of #mgine
manufacturer's emission performance guarantee.

2. BACT for Carbon Monoxide
Step 1

Identified control technologies and techniques ©® emissions
include combustion modifications and post-combustigontrol
devices (catalytic oxidation or NSCR).

Step 2

NSCR has not been demonstrated to function effiigieon lean-burn
internal combustion engines. Therefore, NSCR is aomsidered a
technically feasible option for controlling CO esigns from the
emergency generator internal combustion enginehat groposed
Drake Cement facility.

Step 3

The third-ranked control option for CO emissionspoises the use of
internal combustion engines certified by the engmanufacturer to
meet the emission standards for model year 2006aad non-road,
compression-ignition engines, as codified at 40 GFRI®.112. For the
emergency generator engine, with a rated powerublgptween 130
and 225 kilowatts, the relevant emission standardsknown as the
“Tier 3” standards and include a limit of 3.5 graaisCO per kilowatt-

hour of output. The Department anticipates that ¢commercially

available, compression-ignition engines certifiedrteet the cited non-
road engine emission standards will utilize comionsmodifications

in order to meet these emission standards. Th#gaooption would

result in total CO emissions of approximately @8 per year.

The second-ranked control option for CO emissimmprises the use
of an internal combustion engine that is not cedifby the engine
manufacturer to meet the emission standards foremgehr 2006 and
later non-road, compression-ignition engines. Beeathese engines
do not incorporate the N@educing control techniques described in
Section V.1.2 herein, lower CO emissions are pdssilBased on data
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provided in Table 3.4-1 in U.S. EPA's AP-42 emissidactor

compilation, CO emissions of 0.0055 Ib/hp-hr arbieable with this
control option. This control option would resuittotal CO emissions
of approximately 0.2 ton per year.

The highest-ranked control option involves the udfe catalytic

oxidation in conjunction with the second-rankedtecolnoption. There
are no available data characterizing the CO enridsieels achievable
with this equipment configuration. For the purposé this BACT

analysis, the Department has assumed that 90 peeghrction in CO
emissions, down to a total CO emission level oR2Qdn per year, is
achievable with catalytic oxidation. This likelyverstates the
achievable CO emission reduction with oxidationabet by a
significant amount, as the emergency generatomengill have very
little time operating under the steady-state coodl#t favorable for
oxidation catalyst system performance. Nonetheleske

reasonableness of the Department’s assumption diegaoxidation

catalyst system efficiency is not material to thespBrtment’s
preliminary BACT determination.

Step 4

The third-ranked control option (i.e., combustiomntols) will not

cause any adverse energy, environmental, or eceniompacts. The
highest-ranked control option (i.e., the additidrcatalytic oxidation),
when considered in comparison with the second- hind4ranked

control options, will cause adverse energy and esnn impacts, and
will yield both beneficial and adverse environméritapacts. The
adverse energy impact is due to the reduction ergn efficiency

attributable to the pressure drop across the drilaatalyst grid. The
adverse energy impacts are relatively minor ancewet a significant
factor in the BACT decision.

The adverse environmental impacts attributableneo addition of an
oxidation catalyst system are due to the handlmydisposal of spent
catalyst as a solid waste stream. Extensive ingl@stperience with
oxidation catalyst systems indicates that the reahand disposal of
spent catalyst can be conducted safely, with infsogmt risk to the

environment. To the extent that the safe remondldisposal of spent
catalyst results in an economic penalty, that cosonsidered in the
evaluation of adverse economic impacts, discussémir Otherwise,

the environmental impacts of spent catalyst remawdl disposal were
not a significant factor in the BACT decision.

The final consideration in the evaluation of thghast-ranked CO
control option is the adverse economic impact aateat with the
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application of oxidation catalyst for the emergemg@nerator internal
combustion engine. The Department estimates lieadtnualized cost
of this control option would be in excess of $5,080d the cost
effectiveness is at least $25,000 per ton of COssiom reduction.
The Department considers these to be significathterse economic
impacts.

Considering these adverse economic impacts as asethe adverse
environmental impacts and the relatively insigmfit air quality
benefits that would result, the Department condutthat requiring an
oxidation catalyst for the emergency generatorrirale combustion
engine cannot be justified as BACT.

The second-ranked control option will not cause adiyerse energy or
economic impacts. However, when considered in @mapn with the
third-ranked control option, this option will causedverse
environmental impacts. Based on data providedainld 3.4-1 in U.S.
EPA’'s AP-42 emission factor compilation, NGemissions would
increase to 0.013 Ib/hp-hr under this control aptid his represents an
increase of approximately 0.3 tons of Nfer year, in exchange for a
CO emission reduction of less than 0.2 tons per. y&he Department
considers the adverse environmental impacts ofdhigrol option to
outweigh the beneficial environmental impacts.

Therefore, the Department considers BACT for COssions from the
emergency generator internal combustion engine eothle use of
engines certified by the engine manufacturer to tntke emission
standards for model year 2006 and later non-roamnpcession-
ignition engines, as codified at 40 CFR § 89.112.

Step 5

The Department considers BACT for CO emissions frone
emergency generator internal combustion engineetohb use of an
engine certified by the engine manufacturer to ntbet emission
standards for model year 2006 and later non-roamnpcession-
ignition engines, as codified at 40 CFR § 89.1Rie to the very low
emissions from this engine, and due to the avditpluf engines that
are certified to achieve this emission level, thep&tment has
determined that an equipment design standard réttharan emission
rate limit is appropriate. Compliance with the pguent design
standard will be demonstrated using records of #wmgine
manufacturer’'s emission performance guarantee.
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VI,

MONITORING AND COMPLIANCE DEMONSTRATION
PROCEDURES

This section of the Technical Support Document sanwas the requirements that
are applicable to each of the emission units anitiem activities at the proposed

refinery and describes the rationale of the Depamtnin establishing case-by-case
permit terms not discussed elsewhere.

A.

Kiln, Raw Mill, and Coal Mill

All applicable requirements pertaining to the Rptdiln, Raw Mill, and Coal
Mill are included in Section | of Attachment “B” dfie draft permit.

The Rotary Kiln and Raw Mill are closely integrai@od are considered to be
a single emissions unit. The Coal Mill is somewlategrated but is
considered to be a separate emissions unit. Tha&\RKiln, Raw Mill, and
Coal Mill will vent through a single stack (the “MaStack”). The kiln and
raw mill are subject to emission standards undeCBR § 63 Subpart LLL, as
described in Section IV.C.3 herein, and the codl misubject to emission
standards under 40 CFR 8 60 Subpart Y, as desciibefection 1V.B.3
herein. In addition, these units collectively angbject to emission limits
representing BACT, as described in Section V.B iner® emission limits
used to restrict potential to emit for the purposgfs avoiding PSD
applicability for VOC and S@ emissions; to emission limits representing
maximum actual emissions for dispersion modelingppses; and to an
ammonia emission limit voluntarily proposed by thpplicant in order to
alleviate concerns raised by the Federal Land Manag described in Section
VII.LK.4 herein.

All applicable testing, monitoring, recordkeepimgd reporting requirements
under 40 CFR § 60 Subpart Y and 40 CFR § 63 Sulhpartare included in
the draft permit. In addition, where these apfliearequirements are not
sufficient to assure compliance with the case-lseamission limitations, the
permit includes additional monitoring and reportrequirements. As a result,
the Main Stack will be equipped with a COMS; CERMM$ SO, NOx, CO,
THC, and ammonia; and both of the baghouses veiritoghis stack will be
equipped with monitoring systems for temperatue pressure drop.

The monitoring requirements for the PMemission limits affecting the kiln
and raw mill are subject to CAM rule, as describe8ection IV.E herein. As
the Permittee has not yet submitted an approvablel @lan, the proposed
permit would not authorize operation of the kilndaraw mill, pending a
significant permit revision to incorporate the psions of an approved plan.
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B. Clinker Cooler

All applicable requirements pertaining to the CénlCooler are included in
Section | of Attachment “B” of the draft permit.

The Clinker Cooler is subject to emission standardder 40 CFR 8§ 63
Subpart LLL, as described in Section IV.C.3 herein.addition, this unit is
subject to emission limits representing BACT, ascdiéed in Section V.C
herein, and to emission limits representing maximactual emissions for
dispersion modeling purposes.

All applicable testing, monitoring, recordkeepir@gd reporting requirements
under 40 CFR 8§ 63 Subpart LLL are included in tredtcpermit. In addition,

where these applicable requirements are not sefficio assure compliance
with the case-by-case emission limitations, thempeincludes additional

monitoring and reporting requirements. As a reshk Cooler Stack will be
equipped with a COMS and the Clinker Cooler Bagkowdll be equipped

with a pressure drop monitoring system.

The monitoring requirements for the RPMemission limits affecting the
Clinker Cooler are subject to CAM rule, as desdibe Section IV.E herein.
As the Permittee has not yet submitted an apprev@biM plan, the proposed
permit would not authorize operation of the Clink€ooler, pending a
significant permit revision to incorporate the psions of an approved plan.

C. Material Handling Sources in Portland Cement Manufacturing
Facility
All applicable requirements pertaining to the finisiills, storage bins, bulk
loading and unloading systems, and conveying systansfer points in the
Portland cement manufacturing facility are included Section III of
Attachment “B” of the draft permit. All of thesenéssions units are subject to
emission standards under 40 CFR § 63 Subpart L&ldescribed in Section
IV.C.3 herein. In addition, these units are subjec PM emission limits
representing BACT, as described in Sections V.D ¥t herein, and to
emission limits representing maximum actual emissidor dispersion
modeling purposes.

All applicable testing, monitoring, recordkeepimgd reporting requirements
under 40 CFR 8§ 63 Subpart LLL are included in thedftgpermit. In addition,
because these applicable requirements are notisutfito assure compliance
with the PM emission limitations, the permit inchsdadditional testing and
reporting requirements.

D. Limestone Processing Plant
All applicable requirements pertaining to the linoe® processing plant are
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included in Section Il of Attachment “B” of the aft permit. The limestone
processing plant comprises the primary crushegtéatat the quarry; the belt
conveyors used to transfer limestone from the guarithe Portland cement
manufacturing facility, including all transfer ptsnassociated with these
conveyor belts; and the building that houses tmedtone stockpiles. All of
these emissions units are subject to emission atdadunder 40 CFR 8§ 60
Subpart OOO, as described in Section 1V.B.4 herdémaddition, these units
are subject to PM emission limits representing BA&S described in Section
V.D herein, and to emission limits representing immasxm actual emissions for
dispersion modeling purposes. Because the BACTtdiare more stringent
than the PM emission standards under 40 CFR § &pe&BuOOO, the less
stringent PM emission standards have been streaghtint of the permit.

All applicable testing and reporting requirementsier 40 CFR 8 60 Subpart
OOO are included in the draft permit. In addititkecause these applicable
requirements are not sufficient to assure compéianwgh the PM emission
limitations, the permit includes additional monibgy, recordkeeping, and
reporting requirements. As a result, each duskectr in the limestone
processing plant will be equipped with a pressuog anonitoring system.

E. Other Material Handling Activities

A small number of material handling activities bhe tcement plant are not
subject to any federal emission standards. Theswitees include belt

conveyors for coal upstream of the coal mill; saV@nclosed storage piles;
and the non-enclosed gypsum storage pile. Forrastrative convenience,
these activities are included in Section IV of Attment “B” of the draft

permit, separate from the activities that are stbje federal NSPS and
NESHAP regulations. These units are subject to EWission limits

representing BACT, as described in Section V.D iherand to emission
limits representing maximum actual emissions fospdrsion modeling
purposes.

The draft permit includes testing, monitoring, netbeeping, and reporting
requirements that are sufficient to assure compdéanith the PM emission
limitations. The dust collector serving the coaheeying operation will be
equipped with a pressure drop monitoring system.

F.  Emergency Generator

All applicable requirements pertaining to the eneay generator are
included in Section V of Attachment “B” of the drgfermit. The emergency
generator internal combustion engine is subje&tNt) CO, and NQ emission
limits representing BACT, as described in Section Rérein; to emission
limits representing maximum actual emissions fospdrsion modeling
purposes; and to opacity limits under A.A.C. R1813(E).
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The draft permit includes monitoring, recordkeepingnd reporting
requirements that are sufficient to assure compdawith the emission
limitations. In addition, the permit includes rim@tion requirements
pertaining to its status as an emergency, stayonaciprocating internal
combustion engine, and the resulting exclusion fr@th substantive
requirements of 40 CFR 8§ 63 Subpart ZZZ as destribeSection IV.C
herein.

G.  Quarry Operations

All applicable requirements pertaining to blastidglling, truck loading, and

truck unloading operations in the quarry are inetlildn Section VI of

Attachment “B” of the draft permit. These actigdiare subject to emission
limits representing BACT, as described in Sectiok Werein, and to emission
limits representing maximum actual emissions fospdrsion modeling

purposes, but are not subject to any specific f#der state emission
standards. The draft permit includes recordkeepisngd reporting

requirements that are sufficient to assure compdawith all emission

limitations.

H. VehicleTraffic

All applicable requirements pertaining to vehidlaffic on unpaved roads in
the quarry and on paved roads at the cement ptariheluded in Section VI
of Attachment “B” of the draft permit. This vehéctraffic is subject to work
practice requirements representing BACT, as desdrib Sections V.G and
V.H herein, and to emission limits representing mmaxn actual emissions for
dispersion modeling purposes, but is not subjecanty specific federal or
state emission standards. The draft permit indudecordkeeping and
reporting requirements that are sufficient to assaompliance with all
emission limitations.

l. Miscellaneous Sources

The Drake Cement facility will include several, neaneous activities not
directly related to the mining of limestone or thmanufacture of Portland
cement. All applicable requirements pertaininghiese activities are included
in Section VII of Attachment “B” of the draft pertni These applicable
requirements include work practice requirements asttler emission

limitations under A.A.C. Articles 6, 7, and 8; 4FR § 61 Subpart M; and 40
CFR 8 82 Subpart F. The draft permit includes agblicable testing,

monitoring, recordkeeping, and reporting requireteerunder these
regulations; a requirement for a source-wide fugitdust control plan; and
additional requirements are sufficient to assumamdance with all applicable
emission limitations.

Drake Cement, L.L.C. Page 5098 December 28, 2005
Permit No.1001770



VIL.

IMPACT ANALYSES

A.

General

The proposed Drake Cement facility is located inamea that has been
designated as attainment or unclassifiable focrakria pollutants, therefore,
the pertinent requirements for ambient air qualitpact analyses and other
impact analyses are found in A.A.C. R18-2-406(AdBd R18-2-407. The
air quality analyses must demonstrate that theeptsj proposed significant
emission increases will not cause or contributeato exceedance of any
applicable National Ambient Air Quality Standard ANQS) or PSD
increment, nor will they contribute to an increaseambient concentrations
for a pollutant by an amount in excess of the sicgmce level in any adjacent
area in which primary or secondary NAAQS for thatlygant are being
violated. As noted in Section IV of this Techni@lpport Document, the
criteria pollutants that are proposed to be emittesgignificant quantities
include NQ, CO, and PMb.

The NAAQS are maximum concentration “ceilings” measl in terms of the

total concentration of a pollutant in the atmospheFor a new or modified
source, compliance with any NAAQS is based uponttit@l estimated air

qguality, which is the sum of the background ambieabcentrations, the
estimated ambient impacts of existing sources of pailution, and the

estimated ambient impacts of the applicant's pregpasmissions. A PSD
increment, on the other hand, is the maximum irs@edn ambient

concentration that is allowed to occur above a Ibsseoncentration for a
pollutant. Significant deterioration is said tocac when the amount of new
pollution would exceed the applicable PSD increm®&@D increments have
been established for Class Il areas, and at losezpable levels for Class |
areas such as national parks (to further limigaality degradation in Class |
areas).

Additional analyses required under A.AR18-2-407 include an analysis of
the impairment to visibility, soils, and vegetatioand an analysis of the air
quality impact projected for the area as a restiltgeneral commercial,

residential, industrial, and other growth assodatath the new source or
modification.

The proposed project is not located within 50 knawfozone non-attainment
area. Therefore, A.A.C. R18-2-406(A)(5)(b) does majuire the presumption
that project VOC emissions will contribute to ozatendard violations in any
non-attainment areas. No further analysis is reguwith respect to VOC
emissions.

The proposed project is located within 100 km afrf&€lass | areas, and
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within 50 km of five Class Il wilderness areas. eTlRederal Land Managers
for these Class | and Il areas have requested sewmlpf the proposed
facility’s impacts on visibility and other Air Qual Related Values, in

addition to the required Class | PSD incrementys®s. The applicant has
prepared and submitted these analyses, and theaFéded Managers have
recommended that the permit be issued.

The “ADEQ Air Quality Division Modeling Guidelings,June 22, 1998,
presents policy statements and guidance on manyuality analysis issues,
including the authority and application of the Amm Ambient Air Quality

Guidelines (AAAQG). Section 1.3 of Appendix B ohet Modeling

Guidelines describes the Department’'s current Himer Air Pollutant

(HAP)/AAAQG program policy, and outlines the legaluthority and

procedural requirements. In accordance with Depamt policy, the applicant
has submitted an AAAQG modeling analysis as pathefair quality permit
application.

The Department’s technical requirements and guiglafar air quality
analyses are described in the “ADEQ Air Quality iBion Modeling
Guidelines.” Additionally, the Department has adopU.S. EPA’s guidance
for performing PSD air quality analyses as sethfamtthe “Guideline on Air
Quality Models,” codified in appendix W to 40 CFRrP51, and in Chapter C
of the October 1990 draft New Source Review Workskianual.

B. Maodeling Protocol

For a PSD permit application, the Department resguithe submittal and
subsequent approval of a dispersion modeling pobtdefore modeling
analysis results are accepted. Development of rtfogleling protocol
document guides the applicant in fulfilling all mssary requirements, and a
recommended protocol format and content is destribe the ADEQ
Modeling Guidelines. The Department reviews thetquol and provides
comments to the applicant on any deficiencies. eAfapproval of the
modeling protocol, the Department will then acdéet modeling report.

After collecting a year of on-site meteorologicakal as described in Section
VII.C herein, the Permittéeprepared and submitted a modeling protocol in
June 2002. The protocol was reviewed, and in générconformed to
Department policies. Minor comments were provittethe applicant on June
21, 2002.

The Department received the original submittal bE t“Prevention of
Significant Deterioration Air Quality Impact AnaigsReport” in February
2003 and provided comments to the Permittee in Ma2003. The

2 This submittal was made by Stirling Bridge, L.Lt8e prior owner of the assets now controlled bgk@r
Cement.
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Department received a revised modeling protocoMiay 2004, provided
comments to the Permittee in June 2004, and ret@verotocol supplement
in October 2004.

The ambient air quality impact analysis resultsenégocumented in a January
2005 air quality modeling report. The Departmentiewed the modeling
report and deemed the analysis incomplete in Jgn2@05. Additional
information was provided by the Permittee in Febyu2005 which addressed
the near field modeling concerns.

The Class | area impact analysis results presemethe January 2005
modeling report showed potential impacts on vigipiin Class | areas. In
response to concerns expressed by the FederalMandgers with regard to
these impacts, the Permittee prepared and submitedodeling report
addendum in May 2005.

Also in May 2005, the Permittee revised the emisslioits that were

proposed to represent Best Available Control Teldgy as described in
Section IV herein. This revision had the effectcblanging the emissions
inventory. Revised modeling analysis results wergbhmitted to the

Department and to the Federal Land Managers in st@Q05.

C. Meteorological Data

An on-site meteorological tower was installed irbfery 2001 to obtain
representative data for use in the dispersion nimglednalyses. On-site
meteorological data were collected from Februa@12hrough January 2002.
This data set had a valid recovery rate of apprai@hy 100%, and was
approved by the Department as representative odaii set for regulatory
modeling purposes.

Drake Cement is located in between Prescott angst#, near the town of
Drake. The topography of the region is characteriby canyons, river
valleys, mountains, and plateaus, as illustratdeigare VII-1. Drake Cement
is located in the Hell Canyon drainage of Big Bl&dksa, which has an axis
aligned with north-northwest to southeast. Windsthe area near Drake
Cement are characterized primarily by north-norgivikow as illustrated by
the annual wind rose for Drake Cement. During dlagtime, however, a
reversal of wind direction is observed, coming fréine southeast-through
southwest sector, as illustrated in Figure VII-2.

Hell Canyon drains into the Verde Valley to the thoaf Sycamore Canyon.
The Verde River rains meanders through the Verdéyawhich generally
has a west-northwest to east-southeast axis. Windthis region are
represented by the wind rose for Phoenix Cemengtéal near the town of
Clarkdale. The wind rose for Phoenix Cement isstlated in Figure VII-1,
which shows winds primarily from the west. Therdal pattern of winds
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from this site are illustrated in Figure VII-3, whi shows nighttime drainage
flows from the west, and day time flows up the rivalley from the east-
southeast.

On the Plateaus, near Prescott and Flagstaff, westhwinds dominate the
flow. An analysis of the diurnal variation in theings from these sites
illustrates how these winds change direction asnatfon of the time of day,

as typically observed in complex terrain. Figiie-4 illustrates that the

wind at Prescott between midnight and 6 am is ni@gjuently from the

south-southwest. This pattern reverses with daytiveating in which winds
are most frequently from the north during light dsnand from the southwest
during stronger winds. The north wind is likelysasiated with radiatively

forced upslope flows, whereas the daytime southfl@stis likely associated

with boundary layer coupling of the regional or ggtic layer flows.

Figure VII-5 illustrates the diurnal wind pattern Blagstaff. During the
nighttime, winds are predominantly from the soutbiweand from the
northeast during the day. This pattern refleces ribcturnal drainage winds
from the higher terrain to the southwest and arsaleof flow during the day,
as the terrain heats up, driving an upslope flow.
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Figure VII-2 Diurnal Wind Rose

Midnight to 6 am

WIND ROSE PLOT.
Prescott, Arizona
1990 SAMSON DATA

DisPLAY
Wind Speed
Direction (blowing from)

WIND SPEED
(knots)

O =

Ry
[ I
]

10-11

Calms: 0.00%
CoumENTs:
CALMWINDS: TOTAL COUNT.
0.00% 2555 hrs.
TAVG. WIND SPEED: PROJECT NO.
411Knots

WRPLOT View - Lakes Enveanmental Sotware

Drake Cement, L.L.C.
Permit No.1001770

Page 5638

for Drake Cement

10 amto 4 p.m.

WIND ROSE PLOT
Prescott, Arizona

DISPLAY
Wind Speed
Direction (blowing from)

1990 SAMSON DATA

- [NORTH =
-7 | >
I ~
- P N
’ - | N N
s - ~ N
, - 1 20%
s - T N N
/ , - ~ N \
/ ; - | ~ 8% \
, N
/ / , P N \ \
/ / , - | ~ 12% \ \
. N
! / / | \ \ \
! / / ul \ \
! ! I \ \
s | |
IWEST | \ | EAST}
! \ \ | /
\ \ \ / f
\ \ \ / /
\ \ \ / /
\ \ ~ /
N /
\ ’ , WIND SPEED
\ N | (Knots)
N N - /
N ~ | ; O »w
N Se o | Phe e I -1
> RIS e W s
S | - Huwou
~ o Isouth_ _ — ~ I oo
- 2= e
M s
125
|__JEN
Caims: 0.00%
Comvents
A wDS, TOTAL COUNT
0.00% 2555 hrs.
AVG.WIND SPEED, PROJECT NO.
6.76 Knots

WRPLOT View - Lakes Enronmental Sotvare

December 12, 2005



Figure VII-3 Diurnal Wind Rose for Phoenix Cement
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Figure VIl —4 Diurnal Windroses for Prescott, Arizona
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Figure VII-5
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D. Computer Models and Receptor Grids

Model selection was based upon the U.S. EPA’s Ginge on Air

Quality Models. The guidelines contain recommeiotat of preferred
models for specific applications. Two models weselected for
qguantifying air quality impacts from Drake Cemeiitie Industrial Source
Complex — Short Term Version 3 (ISCST3) was usedtlie near field
analyses (i.e., less than 50 km). CALPUFF was useduantify air

quality impacts in Class | areas beyond 50 km awdgluantifying air

guality related values (AQRVSs) of visibility andidadeposition in Class |
areas. Each of these models is discussed below.

1. ISCST3

The Industrial Source Complex — Short Term Vers3oifSCST3)

was used for the near field analyses (i.e., leas 80 km). These
analyses included the determination of significempacts, PSD
increment consumption, NAAQS compliance, and coimspar

with the AAAQG. ISCST3 (also referred to as IS€piGaussian
plume model which utilizes hourly meteorologicakebvations to
create a homogeneous wind field to transport amspedse

pollutants.

ISC characterizes the turbulence planetary bounidger through
series of empirically derived, distant dependentbulence
parameters, referred to as the Pasquill-Gifford )(Ri&persion
curves. These curves were developed on short-rdisgersion
from ground-level sources in flat, open grasslanghs with a
surface roughness length of 0.03 meters. As witkerapirically
derived parameterizations, the PG dispersion cuhes their
limits both in space and time.

The simplicity of the Gaussian plume assumptionitsamitation
in complex terrain and beyond 50 km from the sour€emplex I,
as contained within ISC, utilizes a 22.5° sectorogswind)
average concentration, where any plume within tesighated
sector is equally transported to all receptors witthe arc (for
point source and volume sources only).

For area sources, ISC does not employ a complerairter
algorithm. The model truncates the terrain heightsating the
receptor elevation as if it were at the same heaghthe top of the
storage pile. Hence, ISC models the plume emitteth area
sources as if it is transported over flat terrain.

ISC was run with the regulatory default option,atuland use
dispersion coefficients, and building downwashrebiion specific
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building parameters were obtained from the U.S. ERAlding
Input Profile Program (BPIP) based upon the bugdin
configuration illustrated in Figure VII-6. Buildin downwash
algorithms contained within ISC are based uponHbber-Synder
and Scire-Schulman algorithms. The more recentlypgsed
Plume Rise Model Enhancements (PRIME) algorithmsewet
used.

Air quality impacts calculated by ISCST3 were detered with a
receptor grid as shown in Figures VII-7 and VII-8The grid
utilizes a UTM map projection for its coordinatesegm expressed
in meters. Receptors were placed every 25 meteng ahe two
process area boundaries and extending out 200 srfeten these
boundaries as shown in Figure VII-7. Outward friims, receptor
spacing decreased to 100 meters apart, extending dGukm (5.2
km from the process area boundary). Outward froisy teceptor
spacing decreased to 500 meter, extending out tal{17.2 km
from the process area boundary). The entire recegtid is
illustrated in Figure VII-8. Receptor elevationer® obtained
from USGS digital elevation maps.

ISCST3 was run using one year of on-site meteorcébglata.
The data were collected from February 3, 2001 tbrimey 2,
2002. Concurrent upper air data from Flagstaffevased to
characterize mixing height. Hourly values of clocmbver, solar
radiation, barometric pressure, and precipitatioarenvobtained
from Prescott.
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Building Layout Used for Downwash Analysis

Figure VII-6

374,700

574,550

374,500

374,400

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

' ' '
.................................................................................................
v ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' '
' ' ' ' v V v V V v V '
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
' ' ' ' ' ' '
OO oano00d (EYSPSTSPS S Hoooooa0 TSy Hhoooao00 Mocoao00n CYSTSPSySya CYSTEYSISTRIa CYSTSTSSTSa APSTSTSEySa LYSTSESa iy
v ' ' v v v v v v v ' '
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' '
' ' ' ' ' ' '
' ' ' ' ' ' '
' ' ' ' '
' ' ' ' ' ' ' ' ' ' ' '
S STS SYSTS SISy SraS IEYSPSTSTS S [SPYSISTSySyayS Booooo Choooao00 Moooao00n EYSTSTSTSy e CYSTEYSISTaIaes CYSTSTSSTaya APSTSTSEySa CYSTSESa Sy
v ' ' v L L L L L f L '
' ' ' ' 0 I 0 I I 0 I '
' ' ' ' ' '
' ' ' ' ' '
' ' ' '
' ' ' ' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' ' ' ' '
[ N — | L | L | | | [ S A
v v ' v v I v I I v I I

' ' ' ' ' '

' ' ' ' ' '
' ' '

' ' ' ' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' ' ' ' '

' ' ' ' ' ' ' ' ' ' ' '

OocSoano00d ISYSySTS . Faooona0 BaSoso00 Boaoaon0 [CYSTEVSTRpSIayS EYSTSpSyyaar [CYSTEySteparay CYSTSTSeysyays PSSPy Mo Seao00 nad

v v v
' ' '

December 12, 2005

Page 6298

Drake Cement, L.L.C.

Permit No.1001770



Figure VII-7. Near Field Receptor Grid
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Figure VII-8. Receptor Grid
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2. CALPUFF

The CALPUFF modeling system includes three mainmaments:
CALMET, CALPUFF, and CALPOST and a large subset of
preprocessing programs designed to interface thalemdo
standard routinely-available meteorological andpygsical data
sets. In the simplest terms, CALMET is a meteaymal model
that develops hourly wind and temperature fields arthree-
dimensional gridded modeling domain. Associatedo-tw
dimensional fields such as mixing height, surfabaracteristics,
and dispersion properties are also included infitagoroduced by
CALMET.

CALPUFF is a transport and dispersion model thatet$ “puffs”

of material emitted from modeled sources, simutatitispersion
and transformation processes along the way. CALIPO&n be
run in a screening mode or a refined mode. Irstiteening mode,
CALPUFF utilizes a homogenous wind field based upaur

observations of meteorology from a single meteickl station.

In the refined mode, it uses 3-dimensional wintbBegenerated by
CALMET. Temporal and spatial variations in the ewblogical

fields selected are explicitly incorporated in thesulting

distribution of puffs throughout a simulation petioThe primary
output files from CALPUFF contain either hourly cemtrations
or hourly deposition fluxes evaluated at selecteteptors
locations.

CALPOST is used to process these files, produ@bglations that
summarize the results of the simulation, identifyihe highest and
second highest 3-hour average concentrations atreaeptor, for
example. When performing visibility related-modej
CALPOST uses concentrations from CALPUFF to compute
extinction coefficients and related measures abilig/, reporting
these for selected averaging times and locations.

3. CALPUFF Screening Mode

CALPUFF was initially run in its screening mode ngsi5 years
(1986-1990) of hourly surface observations fromsPo#&t with
concurrent twice daily mixing heights observed anh$iow.

Table VII-1 presents a list of the Class | areathwi200 km of
Drake Cement. The table lists the responsible Eédeand
Manager and the nearest distance to the Clasal are
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Table VII-1. Class | Areas Near Drake Cement

Federal Land Nearest Distance to

Class | Area Manager Drake Cement (km)
Sycamore Canyon Wilderness USFS 23
Yavapai-Apache Reservation Tribe 58
Pine Mountain West Wilderness USFS 89

Mazatzal Wilderness USFS 92

Grand Canyon National Park NPS 113
Superstition Wilderness USFS 181

Figure VII-9 illustrates the location of each Clasarea with

respect to Drake Cement. In the screening moaepter rings
are used, instead of site-specific receptors totifyampacts. A

receptor ring is created for each Class | area aitadius equal to
the nearest distance to its boundary. Each ringsists of

receptors placed at each degree (i.e., 360 recep@srring). The
elevation of each receptor on the ring is set etuhe elevation
of the topography within the arc intercepting thiass | area. If
more than one elevation is encountered, two rirrgsuged: one
ring has the receptors set at the minimum elevadiwh the other
set equal to the maximum elevation. = The maximumpaict

anywhere on the receptor ring is used to repretentimpacts
within the Class | area, regardless of wind digttihence the
term “screening.”
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Figure VII-9 Location of Class | Areas and ReceptoRings
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4. CALPUFF Refined Mode
CALPUFF was run in a refined mode only for Sycam@enyon.
In the refined mode, CALPUFF was run with hourldigensional
meteorological fields created by CALMET. These eoedlogical
fields allow for more realistic conditions for whi¢o transport and
disperse puffs of pollutant as compared to the hgameous
conditions used in the screening analysis. As stedeptors were
only placed in the Class | areas. These recepyprsally have 1
km spacing and were obtained from the National Paekvice
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website. In addition, the enhanced meteorologwadlfor the use
of alternative turbulence parameters to disperdieitpats and the
use of hourly relative humidity values which seagethe basis of
hygroscopic particle scattering used in the vigipdssessment.

Time and space-varying meteorological fields ofadateated by
CALMET are based upon an initial guess field crdaby the
MM4 or MM5 meteorological model, which are adjusted the
influence of terrain, and nudged with supplememstaiface and
upper air observations. Historically, the standsetof years to be
modeled include 1990, 1992, and 1996, as obtaimenh fthe
National Park Service. The 1990 data is based wobput from
the MM4 model with 80 km horizontal resolutionhél' 1992 data
is based upon the updated MM5 meteorological maasf with
80 km resolution. The 1996 data is also obtaimethfthe MM5
model, but with 36 km resolution.

The MM5 model output was nudged with surface olet@rms
from Flagstaff and Prescott; and upper air datenfivinslow and
Flagstaff. For the Sycamore Canyon Analysis, CAOMEnd
CALPUFF was run with a 100 km by 100 km grid ceateon
Drake Cement, with a horizontal grid cell spacif@ &m.

E. Downwash and Good Engineering Practice (GEP) Stack
Height Analysis
Because of the effect of building downwash, BPIBswsed to calculate
the building downwash parameters for input to ISBSTII the facility
stacks are subject to downwash. The building lonatand GEP analysis
were independently confirmed. All stacks are bektw minimum 65
meter allowable GEP height.

Figure VII-10 illustrates the location of the soesdn the main processing
area of the plant. The sources are shown on a Wied projection with
Easting and Northing indicated in meters. SimylardFigure VII-11
illustrates the source locations in the quarry aregEhe main plant is
located near 374,500 meters east, approximatelgrh.Bast of the quarry,
as indicated by the square. The roads are widdirildited and thus
dominate each figure. However, close inspectimeats the model ID of
each source.
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Figure VII-10. Source Locations in Main Plant Area

574,500

574,450

574,400

S
e

Eooooodloooo o obhoo oo oo

ROACH 5

ROAD

C_ROADS

C_ROADHT

¢

D S S S S o C S S e e e o e o L5 O o e e o 5 5 £ e e D e e e e 5 (5 e e e e e ]

Eoooood

F?Fﬁ?%'g%cﬂx
59

FiC &
ﬁEDADQT
fit:

i
M

LR

1

ey

i

Fo

U
M

) e L g P

S e e T e e e e e e e e e e e

e ]
(=] [ L
4I_ _.|<I._I_ _.|<I._I
Fe 1 Fe 1 £
oo oo o
lliels s el 1 Sl ¢

1 1
‘ T
1 [ 1
1 [,
...... PSR & I
1 1 DI 1
1 1 1
o ' '
w-". ..... . .
' ' '
I RREEEE: et
.HU 1 1
w0 o , ,
= 1 1 1
% - P EAE oo
[ T T i i ‘
n.HU_. _._nn_. . 1 ]
gEbEeEs
EE ENE E T ;
\— T m 1 1
_1 1 Iix] il 1 1
i Vo P H ‘ ‘
Mwﬁmﬂﬂ
: R TR " "
sRfafenaE.
Om OQOO@ . .
__Hnm_ _Rm_%_ﬂ | | 1
- EcE-E-E-E--E----- S S o
' ' ' ' ' '
R T S Lo o)
i i i i o
‘ ‘ ‘ ‘ = ‘
' ' ' ' ' '
. . [ oo T v
' ' ' ' ' '
R oo Do Leeeee AR .
SN RS SO SN O
' ' ' ' ' '
R [T TSy e S Sy .
' ' ' ' ' '
S IR Do Leeeee EARRR .

December 12, 2005

Page 6998

Drake Cement, L.L.C.

Permit No.1001770






Figure VII-11. Source Locations in Quarry Area
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F. Modeled Emission Rates

Based upon the August 2005 submittal, Drake Censeatmajor source of NOX,
CO, PMy, and VOC. It was also a major source of,S@en it submitted its
modeling application in January 2005, but since dexseased its emissions below
the major source threshold for 0

There are two modes of operations at the facithg: primary operating mode and
an alternative operating mode. The alternativeraipey mode differs from the

primary operating mode only in that limestone iparted from off site via railroad

and truck, rather than produced from Drake’s quarry

Table VII-2 presents the modeled emission rateshiemprimary operating scenario.
There are two modeled stacks emitting,)NGQ,, and CO: the main stack and an
emergency generator. All other sources emit oy In addition to the main
stack, PMo is emitted from the primary crusher, cement gngdithe clinker cooler
stack, and quarry road dust.

Some of these sources are subject to operatingctests that will limit capacity
utilization. In order to reflect these operatirggtrictions, the quarry trucks and
drilling (QE1, QEZ2, and DR1) were modeled as ifythdll operate for ten hours
each day; quarry blasting (DR1) and the emergerneator were modeled as if
they will operate for one hour each day; the enchgluransport truck to gypsum
storage pile (FE9), front end loader dumping togiesum storage pile (FE10), and
the truck receiver bin (FE12) were modeled as d@ytiwill operate for four hours
each day; railcar receiving (FE11) was modeled @swill operate for eight hours
each day.

Table VII-3 presents the modeled emission ratesdibrcar and truck receiving in
the alternative operating scenario. Only BN emitted from these activities.
Railcar and truck receiving were modeled as if tinély operate for twelve hours
each day and six hours each day, respectively.

Tables VII-4 and VII-5 present the modeled exhgasameters for all point sources
and volume and area sources, respectively.

Only two emission points will emit significant qudies of hazardous air pollutants
subject to the AAAQG: the main pyroprocessing lstand the diesel-fired

emergency generator. Table VII-6 presents the ®amsrates of the AAAQG

pollutants from each emission source.
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Table VII-2. Point, Volume, and Area Source Moddiadission Rates (g/sec)

Model ID | Process or Activity PM10 PM10 Cco NOx | SO,
(24-hr) (Annual)

DC.1.6 Primary Crusher 1.02E-Q1 3.64E-02

DC1.8 Overland Belt Conveyor 1.93E-02 6.87E-03

DC1.10 Overland Belt Conveyor 1.93E-02 6.87E+03

DC1.11 Overland Belt Conveyor 3.86E-02 1.37E4{02

DC2.5 Belt Conveyor Under Limestone Pile 1.93E10293E-02

DC2.9 Belt Conveyor to Limestone Silos 5.19E-02 9&-D2

DC2.10 Belt Conveyor to Iron Ore & Limestone Silos5.19E-02| 5.19E-02

DC4.18 Belt Conveyor to Belt Conveyor 1.51E-p2 ESPR

DC4.19 Belt Conveyor to Coal and Aluminum Silos M52 | 5.54E-02

DC4.20 Belt Conveyor to Belt Conveyor 3.25E-02 EZAR

DC4.23 Belt Conveyor to Belt Conveyor 1.51E-p2 ES8PR

DC4.25 Belt Conveyor to Belt Conveyor 1.51E-p2 ES8PR

DC5.5 Raw Grinding Feeding System 5.69E{02 5.69E-02

DC5.22 Raw Grinding Feeding System Components 30DE 3.19E-02

DC6.10 Top of Blending Silos 3.38E-02 3.38E-0p2

DC7.16 Kiln Feed 2.11E-02 2.11E-Q2

DC7.23 Top of Preheater Tower 1.53E-p2 1.53E02

DC11.2 Clinker Cooler Discharge to Conveyor 2.54F:02.54E-02

DC11.6.1 | Conveyor to Dome & Belt Conveyor 1.63E402.63E-02

DC11.6.2 | Belt Conveyor to Emergency Silos 1.87E+QR87E-02

DC11.11 Belt Conveyor to Silos 6.15E-02 6.15E-02

DC11.15 Belt Conveyors to Gypsum & Clinker Silos| 3H:z-02| 5.31E-02

DC12.7.1 | Belt Conveyor to Coal Grinding Dept. 1.32E| 1.32E-02

DC12.7.2 | Coal Mill Pneumatic Pump 2.33E-03 2.33E;03

DC12.26 Pulverized Coal Silo 1.28E-02 1.28E-02

DC13.4 Belt Conveyor to Cement Grinding Dept. 1-00E| 1.71E-02

DC13.19 | Cement Grinding Dept. 1.10E-01 1.10E401

DC13.20 | Cement Grinding Dept. 1.10E-01 1.10E401

DC13.40 | Cement Grinding Dept. 1.31E-01 1.31E401

DC14.10 | Top of Cement Silos 1.79E-02 1.79E102

DC14.21 | Top of Metallic Silos for Bulk Loading 4BD2 | 4.54E-02

DC14.29 | Top of Metallic Silos for Bulk Loading 20882 | 2.98E-02

MS5.38 Main Stack 7.53E-01 7.53E-01 37.9 12.0 6-81H

CD10.16 | Clinker Cooler Stack 2.81E-01 2.81E-D1

EDG9.11 | Emergency Generator 7.95E{02 7.95E-02 0.p4313 | 7.43E-02

FE9 End Dump Trans. Truck to Gypsum Stor. Pjle  EF:98 | 6.79E-04

FE10 Front End Loader Dump — Gypsum Reclaim 1.99H-0.70E-03

FE11 Railcar Receiver Bin 3.59E-03 3.07E-P3

FE12 Truck Receiver Bin 1.08E-03 9.20E-04

QE1 Quarry Truck Loading with Pay loader 1.00E+{03.00E-03

QE2 Quarry Truck Unloading into Prim. Crusher| 2.50E-04| 2.50E-04

Hopper
DR1 Wet Drilling for Charges 4.28E-06 4.28E-06
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BL1 Limestone Blasting 3.82E-0b 3.82E-05
C_ROAD | Cement Truck Roadway Dust 5.33E-02 5.33E02
G_ROAD | Gypsum Truck Roadway Dust 5.45E-p3 5.45E;03
M_ROAD | Maintenance Truck Roadway Dust 6.01E03 BE-0B

Q ROAD | Quarry Road Dust 6.80E-Q1 6.80E-P1

Table VII-3. Alternative Operating Scenario (Imfemt Limestone) Volume Source Modeled
Emission Rates (g/sec)

Model ID Process or Activity PM10 PM10 CcoO NOx S0O2
(24-hr) (Annual)

FE11 Railcar Receiving Bin 5.38E-083 4.60E-03

FE12 Truck Receiving Bin 1.61E-08 1.38E-03

Table VII-4. Modeled Point Source Parameters

Model ID | Process or Activity Stack Exhaust | Exhaust | Stack
Height Temp Velocity | Diameter
(m) (K) (m/s) (m)
DC.1.6 Primary Crusher 20. 303 16.49 0.73
DC1.11 Overland Belt Conveyor 32 303 16.37 0.45
DC2.5 Belt Conveyor Under Limestone Pile 15 303 225. 0.33
DC2.9 Belt Conveyor to Limestone Silos 36.13 303 .85 0.53
DC2.10 Belt Conveyor to Iron Ore & Limestone Silos36.13 303 15.87 0.53
DC4.18 Belt Conveyor to Belt Conveyor 9.20 303 6.5 | 0.28
DC4.19 Belt Conveyor to Coal and Aluminum Silos 135. 303 16.95 0.53
DC4.20 Belt Conveyor to Belt Conveyor 24.70 303 596. 0.41
DC4.23 Belt Conveyor to Belt Conveyor 33.15 303 526. 0.28
DC4.25 Belt Conveyor to Belt Conveyor 29.75 303 526. 0.28
DC5.5 Raw Grinding Feeding System 34.13 303 15.05 .570
DC5.22 Raw Grinding Feeding System Components 27. 53 3 15.83 0.45
DC6.10 Top of Blending Silos 55 353 16.71 0.45
DC7.16 Kiln Feed 17.50 353 12.58 0.41
DC7.23 Top of Preheater Tower 65.0 353 14.06 0.33
DC11.2 Clinker Cooler Discharge to Conveyor 13.60f 533 14.89 0.41
DC11.6.1 | Conveyor to Dome & Belt Conveyor 41 333 154 0.33
DC11.6.2 | Belt Conveyor to Emergency Silos 36.30 333 | 16.2 0.33
DC11.11 Belt Conveyor to Silos 19.50 303 16.26 0.57
DC11.15 Belt Conveyors to Gypsum & Clinker Silos 1B 303 16.24 0.53
DC12.7.1 | Belt Conveyor to Coal Grinding Dept. 12.15| 303 14.43 0.28
DC12.7.2 | Coal Mill Pneumatic Pump 17.50 353 16.21| .120
DC12.26 Pulverized Coal Silo 36.0 303 16.32 0.26
DC13.4 Belt Conveyor to Cement Grinding Dept. 10.75| 303 13.53 0.33
DC13.19 | Cement Grinding Dept. 47.0 363 16.12 0.84
DC13.20 | Cement Grinding Dept. 47.0 363 16.12 0.84
DC13.40 | Cement Grinding Dept. 49.0 363 16.69 0.9
DC14.10 | Top of Cement Silos 54.50 353 16.49 0.33
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DC14.21 | Top of Metallic Silos for Bulk Loading 33.0 353 16.18 0.53
DC14.29 | Top of Metallic Silos for Bulk Loading 340.3 353 14.73 0.45
MS5.38 Main Stack 65.0 363 18.0 1.99
CS10.16 Clinker Cooler Stack 65.0 503 18.01 1.88
EDG9.11 | Emergency Generator 7.50 805 16.12 0.26
Table VII-5. Modeled Volume and Area Source Paranse
Model ID | Process or Activity Source | Release | Initial Initial
Type Height Lateral Vertical
(m) Dimensions | Dimensions
(m) (m)
FE9 End Dump Trans. Truck to Gypsum Stor. Pjle  Vwdu | 1.25 0.58 2.1
FE10 Front End Loader Dump — Gypsum Reclaim Volumé.12 0.72 0.57
FE11 Railcar Receiver Bin Volume, 1.00 1.00 1.81
FE12 Truck Receiver Bin Volume| 1.10 0.70 2.56
QE1 Quarry Truck Loading with Pay loader Volumg 7.5 0.88 0.83
QE2 Quarry Truck Unloading into Prim. Crusher| Volume | 1.52 0.91 4.03
Hopper
DR1 Wet Drilling for Charges Area 0 28.27 28.27
BL1 Limestone Blasting Area 0 28.27 28.27
C_ROAD | Cement Truck Roadway Dust Volume 3.7 6.05 443,
G_ROAD | Gypsum Truck Roadway Dust Volumg 3.1 6.05 882.
M_ROAD | Maintenance Truck Roadway Dust Volumg  2.45 .056 2.28
Q_ ROAD | Quarry Road Dust Volume  4.57 9.3 4.25
Table VII-6. AAAQG Emission Inventory
Compound MS5.38 EDG9.11
Max. Rate | Max Rate | Max Rate | Max Rate
(Ib/hr) (g/sec) (Ib/hr) (g/sec)
1,3 butadiene 7.95E-05| 1.00E-0p
Acetaldehyde 1.56E-03] 1.97E-04
Acrolein 1.88E-04 | 2.37E-05
Ammonia as NH3 5.00E+00 6.30E-01
Arsenic 1.00E-03 1.26E-04
Barium 3.83E-02 4.83E-03
Benzene 1.33E+00 1.68E-01 1.90E-03 2.39E-P4
Benzo(a)anthracene 3.58E-06 451E-Q7 3.42E-06  4031H
Benzo(a)pyrene 1.08E-05 1.36E-06 3.82E-07 4.81E{08
Beryllium 5.50E-05 6.93E-06
Cadmium 1.83E-04 2.31E-05
Chromium 1.17E-02 1.47E-03
Copper 4.42E-01 5.57E-02
Dibenz(a,h)anthracene 5.25E-05 6.62E-06  1.19E-06 50EL07
Dioxins 2.25E-07 2.84E-08
Dibenzofurans 2.42E-08 3.05E-0¢
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Formaldehyde 3.83E-02 4.83E-03 2.40E-03  3.02E-04
Hydrochloric Acid 1.17E+01 1.47E+00
Mercury 2.00E-03 2.52E-04
Naphthalene 1.42E-01 1.79E-02 1.72E-04 2.17E-{05
Propylene 5.25E-03| 6.62E-04
Selenium 1.67E-02 2.10E-03
Silver 5.08E-05 6.40E-06
Thallium 4.50E-04 5.67E-05
Toluene 8.32E-04| 1.05E-04
Xylene 5.80E-04 | 7.31E-05

G. PSD Significant Impact Analysis
Table VII-7 presents the results of the PSD modeéind monitoring significance
analysis for the primary operating scenario. ORWM;o and NQ exceed the
modeling significance thresholds and BMs the only pollutant to exceed the
monitoring significant threshold. Consequentlyl] fmpact analyses are required
for these two pollutants. The significant impaotaawas shown to extend to a
distance of 2.5 km, as a result of the 24-hourHAMpacts.
Table VII-7. PSD Modeling and Monitoring Signifitee Analysis —
Primary Operating Scenario
Pollutant Averaging Modeling Signif. Maximum Above Above
Period Signif. Monitoring Modeled | Modeling | Monitoring
Level Conc. Conc. Signif. Conc.?
(ug/m3) (ug/m3) (ug/m3) Level?
CoO 1-hour 2000 - 635" No -
8-hour 500 575 192 No No
NO, Annual 1 14 1.49 Yes No
PM10 24-hour 5 10 28.4 Yes Yes
Annual 1 - 10.7 Yes -

& CO impacts based upon August 2005 modeling stdimit
® NO, impacts are based upon 75% assumed conversio® ab NG

¢ PM10 impacts based upon the January 2005 modslibiittal.

Table VII-8 presents the results of the significempact analysis for the alternative
operating scenario. Only Rylwas modeled, as emissions of other pollutants were
the same under both scenarios.
exceeded both the modeling and monitoring signifteathreshold for PM; thus, a
full impact analysis is also warranted for the ral&tive operating scenario. The
significant impact area was shown to extend tostadce of just less than 2.5 km, as
a result of the 24-hour PMimpacts from the alternative operating scenario.
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Table VII-8 PSD Modeling and Monitoring Significaménalysis — Alternative Operating

Scenario

Pollutant

Averaging
Period

Modeling
Signif.
Level

(ug/m3)

Signif.
Monitoring
Conc.
(ug/m3)

Maximum
Modeled
Conc.
(ug/m3)

Above
Modeling
Signif.
Level?

Above
Monitoring
Conc.?

PM10

24-hour
Annual

5
1

10

29.2
10.2

Yes
Yes

Yes

Drake Cement, L.L.C.

As mentioned above, modeled RMmpacts exceeded the monitoring significance
threshold. The PSD Monitoring Guidelines statet theisting monitoring data
should be representative of three types of aregsthg location(s) of maximum
concentration increase from the proposed souncemodification, (2) the
locations(s) of the maximum air pollutant concetndrafrom existing sources, and
(3) the location(s) of the maximum impact area, where the maximum pollutant
concentration would hypothetically occur based o ¢combined effect of existing
sources and the proposed new source or modificatigasically, the locations and
size of the three types of area are determinedigfiréhe application of air quality
models. The areas of maximum concentration or mami combined impact vary
in size and are influenced by factors such as the @nd relative distribution of
ground level and elevated sources, the averagimgstof concern, and the distances
between impact area and contributing sources.

For situations in which the proposed source or fication will be constructed in
an area that is generally free from the impacttb&opoint sources and area sources
associated with human activities, then monitoriagadrom a “regional”’ site may
be used as representative data. Such a site beutdit of the maximum impact
area, but must be similar in nature to the impaelaa This site would be
characteristic of air quality across a broad regioduding that in which the
proposed source or modification is located.

The Department has concluded that the proposedfitee Drake Cement facility
meets these criteria. Therefore, the Departmestatiawed the use of the RM

monitoring data from the Yavapai County monitorstgtion in Clarkdale, Arizona
to satisfy the Py monitoring requirement for Drake Cement. Henbe,Rermittee
was not required to conduct pre-constructiomgidonitoring.

NAAQS Analysis
In addition to the Drake Cement criteria pollutaources, the NAAQS inventory

included offsite sources within 50 km of the sigraht impact area. These sources
were Phoenix Cement in Clarkdale, the El Paso ldhtaas compressor station in
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Williams, the Fann Asphalt Plant, and the Prescs#iter pumping station.
Although the emission inventory for Phoenix Cemeiadt not include fugitive dust
sources, most of these are ground level sourcegs flggitive dust from roads,
storage piles, etc.) which are not likely to beng@orted to within the significant
impact area of Drake Cement, and as such, nedaenotluded. A complete listing
of the offsite NAAQS emission inventory is documehtin Appendix B of the
January 2005 modeling report.

The results of the NAAQS analysis are presentedable VII-9 for the primary
operating scenario and in Table VII-10 for the rlédive operating scenario. In all
cases, the impacts are far less than the NAAQS.

Figure VII-12 illustrates the location of the maxim model-predicted impacts of
NO, and PMo. The figure is rotated such that north is locaiedhe left side of the
image. For the primary operating scenario, thatioa of the maximum annual
NO, impact is approximately 300 meters northeast & mhain facility. The
location of the maximum annual model-predicted;Phpact is within 100 meters
south of the main processing facility. The maximonodel-predicted 24-hour PM
impact occurred on the west side of the quarry.r the alternative operating
scenario, the location of both the N@nd annual Ph are the same as during the
primary operating scenario. However, the locatbthe maximum 24-hour Pld
occurs just outside of the southeast side of the pr@cessing area.

Table VII-9. NAAQS Compliance Analysis for the Rary Operating Scenario

Pollutant | Averaging NAAQS Maximum Background Total Percent of
Period (ug/m3) Modeled Conc. Predicted NAAQS
Conc. (ug/m3) Conc.
(ug/m3) (ug/m3)
NO, Annual 100 1.65 4.0 5.65 6%
PM;q 24-hour 150 28.6 31.0 59.6 40%
Annual 50 10.3 15.0 25.3 51%

Table VII-10. NAAQS Compliance Analysis for theté&lnative Operating Scenario

Pollutant | Averaging NAAQS Maximum Background Total Percent of
Period (ug/m3) Modeled Conc. Predicted NAAQS
Conc. (ug/m3) Conc.
(ug/m3) (ug/m3)
PMyo 24-hour 150 29.2 31.0 60.2 40%
Annual 50 10.2 15.0 25.2 50%
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Figure VII-12. Location of Maximum Impacts for the NAAQS Analysis

Drake Cement, L.L.C.
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. PSD Class |1 Area Increment Consumption

In addition to the Drake Cement criteria pollutadurces, the PSD increment
inventory included offsite sources within 50 km tbie significant impact area.
These sources were Phoenix Cement in Clarkdale, Elhéaso Natural Gas
compressor station in Williams, the Fann AsphadnBl and the Prescott water
pumping station. EXxisting increment consuming sesrmay be modeled at their
actual emission rates, not necessarily their ptieamission rates. However, for
simplicity, both Phoenix Cement and El Paso Nat@abk were modeled at their
potential (i.e., permit allowable) emission ratéBhe minor sources include Fann
Asphalt and Prescott water pumping station, whigdrew modeled at their most
recently reported actual emission rates. Detailgshese sources are listed in
Appendix B of the January 2005 modeling report.

Table VII-11 presents a summary of results for B&D Class Il area increment
analysis for the primary operating scenario, andld &11-12 present the results for
the alternative operating scenario. The,Ni@rement consumption is less than 10
percent of the allowable increment. The analytsis ahowed that 85 percent of the
available increment would be consumed for the 24-HRIM;o analysis during the
primary operating scenario, and slightly more dgritne alternative operating
scenario. The annual RMimpacts will consume 61 percent of the increment.
Hence, the proposed project, in conjunction witheotnearby sources is not
predicted to exceed the allowable PSD incremenswmption in Class Il areas.
The location of the maximum increment consumptiothie Class Il area occurs at
the same location of the maximum NAAQS impacts.

Table VII-11 Summary of PSD Class Il Area Increm&nalysis — Primary Operating Scenario

Pollutant Averaging Period | Maximum PSD Increment Percent of
Modeled Conc. Increment
(ug/m3) Consumed
NO2 Annual 1.65 25 7%
PMyo 24-hour 28.6 30 95 %
Annual 10.3 17 61 %

Table VII-12 Summary of PSD Class Il Area Increm&nalysis — Alternative Operating

Scenario
Pollutant Averaging Period | Maximum PSD Increment Percent of
Modeled Conc. Increment
(ug/m3) Consumed
PMyo 24-hour 29.2 30 97 %
Annual 10.2 17 60 %
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J. The AAAQG Pollutant I mpact Analysis
The AAAQG pollutant analysis was conducted by cormgathe combined impact
from the main stack and the diesel emergency gtarestack with the AAAQG
levels. The maximum model-predicted impacts ohe®8AQG pollutant from the
main stack was identified by using a unit emissate (1 g/sec) and multiplying the
ambient impact by the applicable time-averaged sonsrate for each pollutant.
The process was repeated for the emergency geneidthough the time-averaged
impact from each of these sources occurs at sepbredtions and times, the two
impacts were summed to obtain a conservative esiofahe total impact for each
AAAQG pollutant. The results of this impact anasyare shown in Table VII-13
for each pollutant and averaging time. For all AA@& pollutants, the maximum
total impact is below the corresponding AAAQG lesvel
Table VII-13. AAAQG Pollutant Impact Analysis
Compound Max 1-Hr 1-Hour | Max 24-Hr | 24-Hour Max Annual
Impact AAAQG Impact AAAQG Annual AAAQG
(ug/m3) (ug/m3) (ug/m3) (ug/m3) Impact (ug/m3)
(ug/m3)
1,3 butadiene 8.54E-03 7.20E+00  3.56E-04 1.90E40059EL05 6.70E-02
Acetaldehyde 1.68E-01 2.30E+0B  6.98E-03 1.40E40312B.04 5.00E-01
Acrolein 2.02E-02 6.70E+00, 8.41E-04 2.00E+00 3.D5E- -
Ammonia as NH3 1.06E+01 - 1.19E+00 1.40E+02 1.02E-O -
Arsenic 2.11E-03 2.80E-01| 2.39E-04 7.30E-02 2.05E-0 | 2.00E-04
Barium 8.09E-02 1.50E+01 9.14E-03 4.00E+00  7.84E-04 -
Benzene 3.01E+00 6.30E+02  3.26E-01 5.10E+01 2.Z6E-0| 1.40E-01
Benzo(a)anthracene 3.75E-04 7.90E-01 1.62E-05 2010F 7.56E-07 5.70E-04
Benzo(a)pyrene 1.16E-04 6.00E-02  4.29E-06 2.10E{02.97E-07 5.70E-04
Beryllium 1.16E-04 6.00E-02| 1.31E-05 1.60E-00 1.I8E 5.00E-04
Cadmium 3.87E-04 1.70E+00  4.36E-05 1.10E-01  3.78E-0| 2.90E-04
Chromium 2.47E-02 1.10E+01 2.79E-03 3.80E+D0 2.G9E- -
Copper 9.34E-01 2.30E+00 1.05E-01 7.50E-01  9.04E-03 -
Dibenz(a,h)anthracene 2.39E-04 - 1.78E-05% 2.10E{01.31E-06 5.70E-04
Dioxins 4.75E-07 - 5.37E-08 - 4.60E-09 -
Dibenzofurans 5.11E-08 - 5.77E-09 - 4,95E-10 -
Formaldehyde 3.39E-01 2.00E+0  1.99E-03 1.20E40126FL03 8.00E-02
Hydrochloric Acid 2.47E+01 2.10E+02 2.79E+0Q 5.60E+| 2.39E-01 7.00E+00
Mercury 4.22E-03 1.50E+00 4.77E-04 4.00E-01  4.08E-0 -
Naphthalene 3.18E-01 6.30E+0P  3.46E-01 4.00E+02 4E2(8B -
Propylene oxide 5.64E-01 1.50E+08 2.35E-02 4.00E+QR.05E-03 2.00E+00
Selenium 3.53E-02 6.00E+0( 3.98E-03 1.60E+D0 3@RE- -
Silver 1.07E-04 3.00E-01| 1.21E-05 7.90E-00  1.04E-06 -
Thallium 9.51E-04 3.00E+00| 1.07E-04 7.90E-01 9.PBE- -
Toluene 8.94E-02 4.70E+043 3.72E-03 3.00E+p3 1.66E-0 -
Xylene 6.23E-02 5.50E+03 2.60E-03 3.50E+()3 1.16E-04 -
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K. Class| Arealmpact Analysis

The Class | Area impact analysis consisted of theemponents: the PSD
increment consumption analysis, the visibility asa, and the acid deposition
analysis. Each of these is discussed below.

1. PSD Increment Analysis

The Class | Area PSD increment consumption anaklysis conducted to
determine if Drake Cement could cause or contribatéhe exceedance of
the PSD Class | area increments. The analysisovwgimally conducted for
NO,, PM10, and S@ as presented in Drake Cement's January 2005
modeling submittal. Since then, Drake has proptsedduce its SPevels
below the PSD significance emissions thresholdsher&fore, only the
results for NQ and PMy are presented here. Additionally, Drake and
ADEQ have agreed to BACT for NOx, which reduced Kata NOx
emissions to half of those modeled in the Janu@OpZZALPUFF modeling
files.

In developing the 1996 proposal for New Source BevReform, the U.S.
Environmental Protection Agency (EPA) determinedtthas long as no
individual source contribution exceeds 4 percerd @flass | increment, it is
unlikely that the accumulation of source over timél exceed that

increment. As such, this 4 percent threshold isduas a “significance
levels” for determining the need for a cumulatieeirse impact analysis to
demonstrate compliance with the Class | increments.

Table VII-14 presents the results of the Class €aAPSD significance
analysis as presented in the January 2005 modedpmyt. The maximum
model-predicted impacts were all below the PSD £lasgnificance levels.
In the January 2005 modeling analysis, worst-ca§® Mnpacts at the
Yavapai Apache Reservation did exceed the 4 percagnificance

threshold, but since have been reduced in propottidhe decrease in NOx
emissions.
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Table VII-14. Summary of Class | Area Significaraealysis Results

Class | Area Maximum Model-Predicted Concentration (ug/m3}
NO, PMo
Annual 24-Hour Annual
Sycamore Canyon 0.0674 0.260 0.0141
Yavapai Apache Reservation 0.074 0.164 0.0338
Pine Mountain Wilderness 0.0753 0.0827 0.0188
Mazatzal Wilderness 0.0142 0.0635 0.0066
Grand Canyon National Park 0.0491 0.0801 0.0134
Superstition Wilderness 0.00096 0.0240 0.0013
Class | Significance Levels 0.1 0.3 0.2

#Surface maximum concentrations for Sycamore Camyene evaluated using ISC3. All other
concentrations were obtained from the CALPUFF StrgpAnalysis.

® NO, impacts at Yavapai Reservation were reportedi 548 in the January 2005 modeling analysis, but
were since decreased to half of this value asapgmtion to the revised emission inventory of AUg2@05.

The Department performed additional analyses fataBywre Canyon to
investigate the potential impacts of both Drake €emand Phoenix
Cement. Drake Cement is located 23 km west of il@gea Canyon and
Phoenix Cement is located 9 km south of Sycamorgy@a Because of the
complex nature of the terrain and affected flowtgrats in the area, a 3-
dimensional wind field model generated by CALMET swased in

conjunction with the CALPUFF model to evaluate imigaat Sycamore
Canyon.

The results of that study demonstrated that theaatgpfrom Drake and
Phoenix Cement are not cumulative. The maximumattgpare separate
from these two facilities, occurring at differenttions and under different
meteorological conditions.

2. Visibility Analysis

Visibility impairment is mostly likely to manifestself either by (1) the
contrast or color difference between a layer orm@uand a viewed
background such as a landscape feature or skyfiuene blight), or (2) in
the form of a general alteration in the appeararica landscape feature or
the sky (i.e., regional haze). The Federal Landndders generally
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differentiate between these two manifestations fametion of distance from
the source. Visibility impairment from sources hiit 50 km of a view is
usually calculated using contrast and color diffiees, where visibility
impairment from a source greater than 50 km frovieav or the aggregation
of a number of plumes, regardless of distanceusliyscalculated using the
change in light extinction.

Because source emissions from the project impaassQl areas both within
and beyond 50 km, both types of visibility analysese conducted.

a. Regional Haze Analysis

For Class | areas beyond 50 km from the projectiehpredicted
light extinction was quantified and compared witle Federal Land
Manager’'s Level of Concern. The Federal Land MargigAir
Quality Related Values Workgroup (FLAG) Phase | &ep
(December 2000) states “The [Federal Land Managenrs
concerned about situations where a change in éximérom new
source growth is greater than 5 percent as compsganhst natural
conditions. Changes in extinction greater than pEdcent are
generally considered unacceptable by the [Fedeaal LManagers]
and will likely raise objections to further pollutaloading without
mitigation. These levels are usually applied fmtaht/multi-source
analyses where sources are located more than S@okma view or
for analyzing the visibility impairment from an aggation of
plumes from multiple sources, regardless of disgdn®s such, the
contribution to light extinction from the proposqutoject was
guantified and compared with the 5 percent levelarfcern.

Drake Cement submitted a regional haze analysithtosix Class |
areas in its January 2005 modeling submittal. Vikibility analysis
was conducted using CALPUFF in a screening modecantpared
with the Federal Land Manager’s level of concermpé€bcent change
in light extinction as compared with natural baakgrd conditions).

The results are presented in Table VII-15. Impawntseeded the
Federal Land Manager’s Level of Concern at Sycart@ameyon. The
screening analysis showed that 10 days in fivesyeauld exceed
the 5 percent threshold.
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Table VII-15. Summary of Visibility Impacts at G&l Areas

Class | Area Maximum Change
in Light Extinction
(%ABex)
Sycamore Canyon Wilderness 6.97%
Yavapai-Apache Wilderness 4.74%
Pine Mountain Wilderness 3.55%
Mazatzal Wilderness 3.06%
Grand Canyon National Park 3.47%
Superstition Wilderness 1.05%
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Therefore Drake Cement conducted a refined vigjbilinalysis
solely for Sycamore Canyon in an attempt to demmatestimpacts
below the Federal Land Manager’s level of conce8urprisingly,
the results from their refined analyses showedh#lighigher
impacts, all occurring along the western side ofedyore Canyon.
As Drake investigated the cause for the model-ptedi impacts,
they concluded that they only occurred during pgithat visibility
would be obstructed (as during inclement whetherdaring the
night, when haze would not be visible.

The Department was never able to substantiate teses as Drake
Cement did not provide the necessary modeling {iles CALMET

input files, preprocessing files, and input data).herefore, the
Department performed its own visibility analyseg f8ycamore
Canyon. The Department reconstructed two yearsetéorological
data using both the on-site data from Drake Cer(20@1) and the
on-site data from Phoenix Cement (1990). Modeliag conducted
using the emission rates contained the January 2@@teling report.

The results from the Department's analysis showeat Drake
Cement could exceed the Federal Land Manager’'$ ¢é\ancern a
few days each year, with maximum impacts of 10.6¢r# ABex:

The primary culpable species was ammonium nitriitd,NO3) of

which NO is a contributing species.

The Department also looked at the cumulative ingaxft Drake
Cement and Phoenix Cement. The results showedhbatnpacts
from Drake Cement occur along the western side yfafore
Canyon and the impacts from Phoenix Cement occuatedg the
southern side of Sycamore Canyon. The impactsroegtuwnder
different meteorological conditions, and hence werecumulative.
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b. Plume Blight Analyses

Sycamore Canyon is the only Class | area locatekirwb0 km of
the proposed Drake Cement facility. VISCREEN wagdugo
qguantify the visual impact from a cohesive plumearating from
the project to Sycamore Canyon. The methodologpvi@d EPA’s
guidelines as presented in the Workbook for Plunmud Impact
Screening and Analysis (USEPA 1988, revised 1992)nulti-step
approach is recommended in which one begins withveay
conservative set of assumptions (Level 1) and mdeesrd more
refined analysis (Levels 2 and 3) in the event thie more
conservative assumptions exceed threshold criteria.

The Federal Land Managers’ Air Quality Related \éaluwork
Group (FLAG), Phase | Report (December 2000) stdtésa
screening analysis of a new or modified sourcedmmonstrate that
its emissions will not cause a plume with any hpedtimates of the
color difference index AE) greater than or equal to 2.0, or the
absolute value of the contrast valu¢€|] greater than or equal to
0.05, the FLM is not likely to object to the issaanof the PSD
permit based on near field visibility impacts aralfarther near field
visibility analyses will be requested.” These lewwere used as the
applicable thresholds.

Level 1l implies that the conservative assumptigosatained in the
Level | analysis were not sufficient to demonstredenpliance with
the Class | area visibility thresholds. Level [nservative
assumptions do not take into account the meteoyolssociated
with transport in the direction of the Class | aof@oncern. Level Il
allows the applicant to take into account actuatdvdirections as
determined from a joint frequency distribution oifnds from a
representative meteorological station. Drake Cenappropriately
utilized its on-site meteorological data for thregysis.

The plume blight analysis considers the geometrythef plume,
observer, viewing background, and the sun. VISCREovides
results for two assumed worst-case sun angles. fbineard
scattering case refers to a situation in whichstine is | from of the
observer such that the scattering angle (thetapis Such an angle
will tend to maximize the brightness of the plun{é reality, such a
sun angle may or may not occur during worst-caselitons for the
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given line of sight.) The backward scatter caserseto a situation in
which the sun is behind the observer such thasthé&ering angle is
140°. A plume is likely to appear the darkest vdtith a sun angle.
Both of these views are simulated against two \ngwiackgrounds.
A sky background is used which maximizes the cehtod a dark

plume, whereas a terrain background is used whiakinmzes the

contrast of a light colored plume.

Table VII-16 presents the results of the Level IurRe Blight
Analysis for Sycamore Canyon. The results revieat the plume
would be visible against a sky background for kbt forward and
backward scattering case (i.e., Delta E greater thaequal to 2.0).
This is based upon worst-case meteorological camdit of F
stability (very stable) and wind speeds of 1.5 mv/se

Due to the complexity of the terrain in combinatiomith
meteorology, it is unlikely that the event will @zc The maximum
predicted plume height (4970 ft) is less than thevaion of
Sycamore Canyon (6200 feet). As such, the elevaifaine terrain
during stable conditions would hinder the eastwdrdt of the
plume. The complexity of the terrain would alsormpte increased
dispersion of the plume, making it less likely thia¢ plume would
be intact when it reached an observer at the wikeles boundary.

Consideration of local meteorological conditionsl @ine time of day
when worst-case meteorological conditions coulda&bt occur also
suggest that an observer would not see a visibim@l The wind
vectors that could transport the plume toward SywamCanyon
occur 10.1 percent of the time. Of these hours, Worst-case
meteorology (stability class 6, wind speed 1.5 g)/sEcurs most
frequently between 1:00 am and 6:00 am. Theseitomsl do not
occur at all during the hours of 7:00 am and 12100. The hours of
1:00 p.m. through 7 p.m. see an increase in mafgestonditions;
however, the frequency of occurrence does not becsignificant
until the final six hours of the day. This indieatthat the infrequent
possibility of a visible plume from the Drake Cerhdacility at
Sycamore Canyon will generally occur during the hhigand
diminish as the sun rises and atmospheric instalicreases.
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Table VII-16. Results of Level Il Plume Blight Aliyais for Sycamore Canyon

Maximum Visual Impacts Inside Sycamore Canyon ClaskWilderness Area

Background Theta AzZi Distance Alpha Delta E Cortras
Sky (forward) 10 157 43 11 3.095 -0.002
Sky (backward) 140 157 43 11 2.272 -0.027
Terrain (forward) 10 84 22 84 1.483 0.008
Terrain (backward) 140 84 22 84 0.332 0.001

3.

Acid Deposition Analysis

Acid deposition is characterized by the acid contey species nitrogen and
sulfur. Nitrogen and sulfur deposition rates du®take Cement sources in
the six Class | areas were predicted using the QAP in a screening
mode. The results are compared with the Federaid LManager’'s
deposition analysis thresholds of 0.005 kg/ha-yr fidrogen and 0.005
kg/ha-yr for sulfur in the western United States.

Table VII-17 presents the results of the nitrogev aulfur deposition
analysis in Class | areas for both operating stesnarThe modeling results
are based upon the emission inventory containedhé January 2005
modeling report.

Table VII-17. Summary of Maximum Nitrogen and $ulDeposition Rates in Class | Areas

Class | Area Maximum Nitrogen | Maximum
Deposition Sulfur Deposition

(kg/ha-yr) (kg/ha-yr)

Sycamore Canyon Wilderness 2.15F-02 5.99E-03
Yavapai-Apache Wilderness 1.81E-02 1.95E-03
Pine Mountain Wilderness 9.92E-03 1.10E-03
Mazatzal Wilderness 3.28E-03 4.69E-04
Grand Canyon National Park 6.95E-03 7.89E-04
Superstition Wilderness 9.90E-04 1.67E-04
Deposition Analysis Thresholds 5.00E-03 5.00E-03

 Nitrogen impacts at Sycamore Canyon were originalbdeled at 5.88E-02 in the January 2005 modeling

report.
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FLM Review

The FLM reviewed the visibility impact analysis, darprovided three
recommendations. The first recommendation is foekB Cement to
perform ambient monitoring to demonstrate the dcimpacts from the
facility. Drake Cement has agreed to monitor PMEM2.5 and nitrogen
deposition, using monitor locations that will bepegved by ADEQ and the
FLM. Drake Cement has agreed to start collecteig et least 1 year before
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plant operation, and to continue for the first éhyears of operation. Should
the 3 years of monitored data at these proposetibrsdahave higher
concentrations of nitrogen deposition than modehdd¢ch can be attributed
to Drake Cement plant operations, then Drake Cemelit present a
contingency plan to ADEQ that may include the reduc of plant
production or implementation of a new emission i technology.

The second FLM recommendation is that Drake Cenuset mitigation

measures to reduce NOx and PM emissions. Drakeef@emgrees to
purchase the latest design possible for the truitkst loaders and other
engine-driven equipment to reduce NOx emissionsiak® Cement will

enter into a Letter of Intent with both the FLM aA®EQ to implement

these reductions.

The final FLM recommendation is that Drake Cemearguire NOx offsets
for the actual amount of emissions in excess ofth@6 per year. Currently,
there is no established emission credit markehen $tate of Arizona. If
emission credits are purchased from another atezn @s California), there
will not be a positive impact on visibility at tHeycamore Canyon area.
However, in order to provide some certainty relgtio nitrogen deposition,
Drake Cement is voluntarily accepting an ammoniassion limit in its
permit.

L.  Additional Impact Analyses

There are four parts to the additional impact asialy (1) growth, (2) ambient air
guality impact analyses, (3) soils and vegetatiopacts, and (4) visibility.

1. Growth Analysis

The projected growth from the project includes destial, industrial, and
economic growth. Impacts from growth have not bgeantified as so
much uncertainty is associated with the underlyaagumptions. However,
the following speculations have been made.

Residential development near the project site moll be promoted by the
project because of lack of residential infrastroetun the area. It is more
likely that employees will be drawn from the clas@g®pulation centers
experiencing growth such as the towns of Chinoa&falPaulden, and Ash
Forks.

Industrial and economic growth in the region willely be promoted by the
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Drake Cement project. In addition to the Drake €etremployees, it would

be anticipated that supporting industries will depen the area over time to
service the facility. Such operations may inclypdge and fitting suppliers,

facility maintenance firms, metal fabrication argpair shops, and other
similar enterprises.

The roadway and railroad infrastructure in the &bjarea are established
corridors for agricultural and commercial trafficormecting the
Prescott/Chino Valley/Clarkdale area and othersaoédhe state. There will
be an incremental increase in vehicle and raiffitrah the area due to
employee travel, material delivery and shipment nemted with the
operations of the facility. The expected incremstaffic is approximately
95 vehicles per day.

Ambient Air Quality Impact Analysis

Because the emissions from growth were not quedtifan ambient air
quality impact analysis was not performed.

Effects on soils and vegetation.

Construction of the project would potential distdéss than 100 acres of
grassland and scrub oak/juniper forest. The wigiof the Drake Cement
site does not represent unique habitat and as foymaquiry to the Arizona
Department of Game and Fish, and the U.S. Fish \&iidlife Service.
Consequently, no significant loss of habitat fonstve native flora and
fauna would occur.

The impacts from Drake Cement were also compardt thie sensitive
vegetation thresholds listed in EPAScreening Procedure for the Impacts
of Air Pollution Sources on Plants, Soils, and Aalsn As shown in Table
VII-18, the maximum impacts from Drake Cement ate eelow the
screening thresholds.

Table VII-18. Screening Concentrations for Expesiar Ambient Air Concentrations

Drake Cement, L.L.
Permit No.1001770

Pollutant Averaging Maximum Sensitive
Time Predicted Impact (ng /m)
(ug/m’)
SO, 1-hour - 917
3-hour 21 786
Annual 0.1 18
O; 1-hour - 392
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4-hour - 196
8-hour - 118
NO, 4-hour - 3760
8-hour - 3760
1 month - 564
Annual 1.5 94-188
CcoO 1 week - 1,800,000
1-hour 635 -
8-hour 192 -
Beryllium 1-hour 1.16E-4 -
1-day 1.31E-05 -
1 month - 0.01
Annual 1.13E-06 -

4, Visibility Analysis

The Federal Land Manager requested that a nedr-palme visibility
analysis be performed to assess the potentialldongblight for the Class Ii
wilderness areas within a 50 km radius of the Dr@leenent project site.
Near-field plume visibility modeling was conductefbllowing the
procedures specified in the EPA Workbook for PluMisual Impact
Screening and Analysis (Revised). Table VII-19sprds the Wilderness
Areas included in the analysis

Table VII-19 Wilderness Areas Included in the Pluglight Analysis

Wilderness Area Distance and Direction from Drake @ment
Granite Mountain Wilderness 36 km Southwest

Woodchute Wilderness 26 km Southeast

Juniper Mesa Wilderness 46 km West

Apache Creek Wilderness 45 km West

Red Rock — Secret Mountain Wilderness 35 km East

The Federal Land Managers’ Air Quality Related \ésluwWorkGroup
(FLAG), Phase | Report (December 2000) states Sér@ening analysis of a
new or modified source can demonstrate that its&ons will not cause a
plume with any hourly estimates of the color diffiece index AE) greater
than or equal to 2.0, or the absolute value otthrdrast values|C|) greater
than or equal to 0.05, the [Federal Land Manageriat likely to object to
the issuance of the PSD permit based on near\isildility impacts and no
further near field visibility analyses will be resgted.” These levels were
used as the applicable thresholds.
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Level Il implies that the conservative assumpticoatained in the Level |
analysis were not sufficient to demonstrate conmgkawith the Class | area
visibility thresholds. Level | conservative assuimps do not take into
account the meteorology associated with transpothée direction of the
Class | area of concern. Level Il allows the amplicto take into account
actual wind directions as determined from a jonegfiency distribution of
winds from a representative meteorological statiorDrake Cement
appropriately utilized its on-site meteorologicatalfor this analysis.

The plume blight analysis considers the geometryhefplume, observer,
viewing background, and the sun. VISCREEN providesults for two
assumed worst-case sun angles. The forward soattease refers to a
situation in which the sun is | from of the obsersach that the scattering
angle (theta) is 10°. Such an angle will tend tximize the brightness of
the plume. (In reality, such a sun angle may oy mat occur during worst-
case conditions for the given line of sight.) Haekward scatter case refers
to a situation in which the sun is behind the ob=esuch that the scattering
angle is 140°. A plume is likely to appear thekeat with such a sun angle.
Both of these views are simulated against two vigwbackgrounds. A sky
background is used which maximizes the contrast @ark plume, whereas
a terrain background is used which maximizes thrast of a light colored
plume.

Table VII-20 presents a summary of the visibilitgalyses for Class Il
Wilderness Areas located within 50 km of the prg@bBrake Cement plant.
The maximum model-predicted impacts from Drake Q#nage less than
FLM’s level of concern (Delta E >2.0, Absolute valof contrast >0.05).

Table VII-20 Summary of Visibility Analysis for Class Il Wilderness Areas

Granite Mountain Wilderness Area
Background Theta Azi Distance Alpha Delta E | Contras
Sky (forward) 10 132 46 37 0.886 -0.000
Sky (backward) 140 132 46 37 0.688 -0.006
Terrain (forward) 10 84 37 84 0.510 -0.004
Terrain (backward) 140 84 37 84 0.164 0.001
Woodchute Wilderness Area
Sky (forward) 10 136 36 33 1.850 -0.001
Sky (backward) 140 136 36 33 1.452 -0.013
Terrain (forward) 10 84 28 84 1.145 0.008
Terrain (backward) 140 84 28 84 0.307 0.001
Red Rock —Secret Mountain Wilderness Area
Sky (forward) | 10 | 154 | 61 | 14 | 1878 | -0.001
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Sky (backward) 140 154 61 14 1.332 -0.018
Terrain (forward) 10 84 35 84 0.899 0.007
Terrain (backward) 140 84 35 84 0.280 0.001
Juniper Mesa Wilderness Area

Sky (forward) 10 120 53 49 0.167 0.000
Sky (backward) 140 120 53 49 0.130 -0.000
Terrain (forward) 10 84 46 84 0.101 0.001
Terrain (backward) 140 84 46 84 0.037 0.000
Apache Creek Wilderness Area

Sky (forward) 10 124 53 45 0.175 0.000
Sky (backward) 140 124 53 45 0.136 -0.001
Terrain (forward) 10 84 45 84 0.104 0.001
Terrain (backward) 140 84 45 84 0.037 0.000
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VIIl. LIST OF ABBREVIATIONS

AAAQG . ... e —— Arizona Ambient Apuality Guideline

A LA e Arizona Administrative Code
ADEQ ... Arizona Department of Envinoental Quality
AQRV L ——— Air Quality Related Value
B A T e Best Avéaila Control Technology
B e e e e e e eaaa s British Thermal Units
CAM L e e Complianassurance Monitoring
CEMS L et Continuous EmissManitoring System
CERMS. ... Continuous Emission Rate Monitg System
R R e e e e Code of Federal Regulations
(OO J PP PUPPPPPT Carbon Monoxide
O S Carbon Dioxide
COMS .. e Continuous Opaditgnitoring System
DM L e Digital Elevation Model
(0 S PSPPSR Dry Standard Cubic Foot
B P A e Enwviroental Protection Agency
ettt ettt ettt ettt ettt e eee—m—eteeeteeateee—eeateeateeateeaateeteeaneeaneeateeanreeanes Degrees Fahrenheit
G P e eennaa Good Engineering Practice
[ L Water
0] o PP Horsepower
07 o PP URPPPPPPPPTPPPRPPRPN Pound per Hour
O/ ettt ettt ettt en et n el dvingram per Cubic Meter
QAT TSP Kilowatt
ST 1 1 PSP Kilowatt hour
NAAQS .o National AmbientrAuality Standard
N ettt et e eeh e e e eh e ea e e reaneaa et e eh e e ararhaas Nitrogen
NESHAP. ... National Emission Standards for Hazardous Air iRafits
11 Ammonia
N[ PP RPP PPN TUPPPPPR Nitrogen Oxide
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1 Nitrogen Oxides

1 Nitrogen Dioxide
NSP S e New SouRerformance Standards
N S TSP PRPUPPPRTIN New Source Review
O TP PPPPTRR Oxygen
0 Ozone
P —— e e e e e e et e et e e e et e rr b Lead
P M e e e e e e e e e ra e Particulate Matter
PMi10i e, Particulate Matter Nominally less than 1i@idmeters

0] 11 0 [P PUPRPTPPTTRRTRPPPPII Parts per Million
8] 10017/ [P R R Pt Million by Dry Volume
PSD e PreventionSinificant Deterioration

P T B e e ————— et e e et a e e e e e rra e Potential-to-Emit
RBLC ..o RACT/BACTAER Clearinghouse
SO R e ———— e Selective Catalytic Reduction
SINCR e SelectNen-Catalytic Reduction
51 T Sulfur Dioxide
TH et e e et e et e e e e e e nnn s Total Hydrocarbons
110 PP PPIPN Tons per Year
LIRS PP UPPPPPTUIN Total Suspended Particulates
US G S e e Unitetht®s Geological Services
VO et eaaee \olatile Organic Compound
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